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Geophysical and Lithologic Logs for 1977 Coal Drilling in

McKenzie County, North Dakota

By John M. Spencer

Introduction and acknowledgments

This report, one of several on the 1977 drilling program
conducted by the U.S. Geological Survey (USGS), presents logs for
holes in the McKenzie County area (MK-1 to MK-70) of western
North Dakota.

The drilling data presented here are part of a widespread
and continuing USGS program to classify and evaluate mineral
lands in the public domain. The program provides data on the
thickness, quality, extent, and correlation of the coal beds and
the thickness and lithology of the associated rock units in the
Fort Union Formation (Paleocene) of western North Dakota and
eastern Montana.

This report includes only geophysical and lithologic logs.
Core samples and rotary cuttings of the coal beds from selected
holes have been submitted to the U.S. Bureau of Mines for proximate
analysis and for determination of Btu/lb values and form of sulfur
present. Core samples and rotary cuttings of the rock units have
been sent to the Bureau of Land Management for trace element
analysis.

John M. Spencer supervised the project, assisted by Charles

R. Frey, Herbert B. Wincentsen, and Hal E. Owen.
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Hole no. MK-1 Map: __Sather lake Date 8-26-77%tgte. ND County'_McKenzie
Elev._2385 ft |ocation T-149N,R.103W Sec. 14  Tract NW NW SW Drilled depth. _ 300 ft

Measured: 2 ft FWL , 2200‘ft FSLHo}e size 5 1/8 in.Cored. No

Remarks-

Recorded by J. Spencer (Geologist) Recorded by _L. Smith

aecording speed: 20 ft/min
g Gamma Sp Res Density Depth
Lithology B TC=4 .5 mv/div. .5 Q/div. TC=1 =70
T
.3 Keps/div. 2® | 3
=
O~0
0-5 ox gy siltstone _
5-10 ox sandstone and siltstone
10-15 ox gy-brn siltstpne 10 A
15-20 ox clayey siltstone
20-25 no sample -
25-30 gy silty claystone and limonite "
30-35 gy clayey siltatone and 20
ox siltatone
35-40 dk-brn-gy eilty claystone and -1
lignite N
40-45 lignite and gy-brn sandy 3C—
claystone _—‘C
45-50 gy silty claystone and lignite
50-55 lignite and gy aandstone 404
55-60 no sample
60-65 bl-gy.sandstone -
65-70 gy sandstone
70-75 gy silty sandstone 501
75-80 gy siltstone and claystone
80-85 gy aandstone n
85-90 "
90-95 gy siltstone 60
95-100 gn-gy silty claystone 4 A
100-105 gy siltstone and sandstone e
105-110 lignite and gy clayey sandstone 70
110-115 gy sandstone
115-120 bl-gy sandstone and lignite ~
120-125 1lt-gn-gy clayey siltstone .
125-130 gy siltstone 8c T
130-135 gy sandstone o
135-140 gy clayey sandstone
140-145 1lt-gy-gn ailtstone 90
145-150 1t-gn-gy sandstone and lignite
150-155 1t-pn-py claysatone and 4
siltstone and cslc zone 20
155-160 brn-gy sandstone 1004 -
160-165 gy calc sandstone and cbncs |
frags
165-170 gy sandstone 110
170-175 gy sandstone and lignite
175-180 1lignite #nd sandstone and —4-
brn claystone .
180-185 gy claystone and lignite 1204
185-190 1lignite and gy clsyey siltstone
190-195 brn-gy claystone 7]
195-200 no sample
I30"*_40
140
150
~
160+
+s0
1704
1804
190+
T-60
) P00
A TIY 3




Hole no:
Elev:

(continued)
MK-1 hﬂ()p: -

Date:_

State.

County:

Location: __

. vec.

Measured: ,

Remarks:
Recorded by:J. Spencer (Geologist)

Hole size:

-, lract

Cored.

Drilled depth:

Recorded by:_L. Smith

~—

Lithology

log

Strip

Recording speed: 20 ft/min

Gamma

SP

Density

Depth

Feet
Meters

200~-205
205-210
210-215

215-220
220-225
225-230
230-235
235-240
240-245
245-250
250-255
255-260

260-265
265-270

270-275
275-280
280-285
285-290

290-295
293-300

no sample

gy silty sandstone

gy silty sandstone and
liney zone

gy siltstone

lignite

brn claystone

no sample

gy sandstone

gy clayey siltstone

8y clsystone

gy siltstone and claystone

sandstone and 1lt-brn sandy
claystone

"

sandstone and calc sandy
claystone
"

"

sandstone and calc siltstons

lignite and lt-gy clayey
sandstone

1t-gy-brn silty claystone

cale claystone and sandstone

TFioo

340
350
360—'..”0

370




Hole no: MK-2 qu:
Elev: Location-

Measured: ,

McKenzie

Drilled depth:

Remarks. Not drilled.

Recorded by J. Spencer (Geologist)

Recorded by

Lithology

Recording speed-

Depth

Strip log

Feet
Meters

10

40+

100430
1104
120
130440
140
1504
160
50
170

‘80‘“—

190+

00~



~

Hole no: MK-3 Map Moline School Date 8-27-7Ktate. ND County _McKenzie

Elev:_2338 £t ocation. T-149N, R.102W gec 22 TractSW SW SW_Drilled depth: _ 215 ft

Measured: 35 ft FWL , 180 ft FSL Hole size. 9 1/8 in. Cored. No

Remarks-

Recorded by J. Spencer (Geologist) _ Recorded by _L_Smith

iHecording speed: 20 ft/min

: 3 qur;ﬂ?. Sy Res Density Depth
Lithology =4 1 mv/div. .5 Q/div. TC=1 T
a - Ny
S HE:
© 10 cps/div. s
0-5 gy till
5-10 ox till
10-15 "
15-20 till and ox ssndy clsystone
and gy silty claystone
20-25 ox siltstone and gy claystone
25-30 gy s8ilty cleystone snd ox
siltstone

30-35 ox brn-gy siltstone

35-40 lignite and dk-gy claystone
snd cbnces siltetone

40-45 gy siltstone and brn-gy
claystone

45-50 gy siltstone

50-55 gy bentonitic ssndy siltetone

55-60 gn-gy sandstone

60-65 gy sandstone

65-70 gy-gn silty claystone

70-75 lignite and dk-gy silty
claystone

75-80 gy siltstone

80-85 gy claystone snd gy siltstone

85-90 gy sandy siltstone and cbncs
frags

90-95 gy silty claystone

95-100 1lignite and gy siltatone

100-105 gn-gy ssndstone

105-110 gy sandstone and cbncs frags

110-115 1lignite and eiltstone

115-120 siltstone

120-125 gy siltstone

125-130 gy sandstone

130-135 "

135-140 "

140-145 gy sandstone snd lignits

145-150 gy sandstone

150-155 brn and gy claystone

155-160 gy clayey sandstone

160-165 brn-gy sandstone

165-170 gy siltstone and sandstone

170-175 bl-gy sandstone

175-180 brn-gy claystone end gy sandstone} -

180-185 1lignite

185-190 gy sandstone

190-195 "

195~200 gy ssndstone and gy-gn siltstone

“|iso+
_

190 A

F60
p00-




(continued)

Hole noi_MK-3  Map:_ __ Date-____. - State County:__- -
Elev__- Location:: Sec. -, Tract Drilled depth
Measured: , Hole size._- _ Cored_No
Remarks:
Recorded by:J. Spencer (Geologist) _ Recorded by _L.Smith
Lithology 8| Recording speed: 20 ft/min Depth
a = ¢
= . [N s_)
=1 Gamma SP Res Density s
200-205 bl-gy sandstone
205-210 dk-gy siltstone
210-215 lt-~gy silty claystone
-
240~
! 250
.
2604 g5
P70+
280~
290
—+90
300+
3101
320
“Fioo
330
340
350
.
360410
370+
-+
380
3904 :
120
00




Hole no:_ MK-4

Elev- Location-

Measured:

Date: State. ND

County:__McKenzie

Sec. , Tract

Remarks-

Not drilled.

Hole size: Cored.

Drilled depth:

Recorded by J. Spencer (Geologist)

Recorded by _L_Smith

Lithology

Strip log

Recording speed

Gamma SP Res

Density

Depth

Feet
Meters

O~0

10

504

1004730

130—,40

+60




Hole no-
Eley

MK-5 Map.

Sather Lake

Date 10-8=77g4q¢e.

ND

Measured- 2100 ft FrEI, 1250 ft FNL Hole size

Remarks

4 3/4 in.Cored.

No

26446 ft ocation T-148N, R.104W sec. 13  Tract_SW NW_NE Orilled depth _ 400 ft

County'_McKenzie

Recorded by J. Spencer (Geologist)

Lithology

Recorded by _L Smith

tecording speed: 25 ft/min

(;amma
TC=4

15 cps/div.

SP

2 mv/div.

rnes
.5 Q/div.

Density
TC=1

.5 Keps/div,

PO P
il
T

5-10
10-15
15-20

20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65~70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130

130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170

170-175
175-180
180-185
185-190

190-195
195-200

soil and weathered fine
sandstone

weathered yel-brn sandy
siltstone

weathered lignite and cbncs
clayey siltstone

brn claystone and cbncs
siltstone

gy clayey siltstone

gy silty claystone

lignite and dk silty claystone

lignite and gy silty sandstone

no sanmple

gy fine sandstone

no sample

gy silty sandstone

gy clayey siltstone

gY clayey very fine sandstone

"

clayey siltstone
siltstone and claystone
gy sandstone and tan limestone
no sanple
gy sandstone
no sample
gy silty sandstone
no sample
silty sandstone and lignite
lignite
lignite and gy sandstone and
silty claystone
no ssmple
gy sandy siltstone
dk-gy sfltstone
1t-gy clayey siltstone
"

8y
gy

gy siltstone and cbnes
siltstone
gy sandy siltstone
"

gn-gy fine sandstone
gy claystone axd silty
claystone
no sample
L]

o fee
s

ey

ey bbbppd

tor b beebaens

HARRARARRARRA

|

i

FLCEITTTINNN

1t

oo-2¢




(continued)

Hole no.__ MK-5 Map _ o . Date _  State. - County:_____
Elev: Location: Sec. , Tract Drilled depth: ___-
Measured __ .. — = . Hole size , Cored. .

Remarks

Recorded by J. Spencer (Geologist) __ Recorded by _L. Smith

H E? » H . £ .
Lithology © | Recording speed 25 ft/min
| Gamma Sp

Depth

Feet
Meters

[$341

200-205 no sample
"

245-250
250-255 gy siltstone

205-210 =
210-215 " 3
215-220 gy silty ssndstone po
220-225 " E
225-230 gy silty sandstone and lignite =
230-235 dk-gy siltstone =
235-240 cbncs siltstone and gy sandy o
siltstone =y

240-245 gy sandy siltatone g;
1] s

s
i

255-260 gy very fine sandy siltstone
260-265 gy silty claystone

T

265-270 cbncs siltstone and brn
claystone

T

270-275 gy siltstone

HTTIpIL

275-280 gy very fine sandy siltstone
280-285 "

v

el

285-290 brn-gy sandy siltstone
290-295 gy clayey siltstone
295-300 "

300-305 gy sandy siltstone

305-310 dk-gy sandy siltstone
310-315 gy fine sandgtone

315-320 gy siltstone
320-325 gy sandstone
325-330 gy siltstone
330-335 "

335-340 "

340-345 gy silty claystone

DRI L I
T s

lsged

345-350 gy siltstone
350-355 "

355-360 no ssmple
360-365 gy siltstone
365-370 gy-brn sandy siltstone and

lignite

370-375 gy clayey siltstone and

limestone

375-380 gy clayey siltstone

380-385 gy siltstone
385-390 "
390-395 gy silty claystone

it

1338

395-400 gy silty claystone

F1T

rr

Seseandnaiidasgedatd

e

LU
!
N
l'l
1T

AT
[N
}
1

53

Tioo

tie0




Hole no:__ MK-6 Map: Horse Creek SchoolDate 10-8-77State._ ND County _McKenzie
Elev._2402 ft  {ocation. T.148N, R104W _ Sec _4 _, TractSW SW SW Drilled depth. _ 400 ft
Measured: 100 ft FW-L, 60 ft FSL "Hole size 4 3/4 in. Cored: No
Remarks
Recorded by J. Spencer (Geologist) Recorded by _L. Smith
avcording speed: 25 ft/min Depth
Litholo g Gamma SpP ltes Density P
gy N TC=4 2 mv/div. .5 Q/div. TC=1 i
-z > 5
& . vl I
15 cps/div. .5 Keps/div. 1=
e S S L A T Ry P T
{ .
- 4 s 010
0-5 weathered gy sandy siltstone .
and claystone
5-10 " 104
10-15 olive gy silty claystone
15-20 lignite and gy silty claystone -
and gypsum
20-25 lignite and cbncs siltstone 204
25-30 cbncs sandy siltstone
30-35 sandy siltstone 7]
35-40 no sample
40-45 gy fine sandstone 30_4__‘0
45-50 yel-gy sandy siltstone i
50-55 lt-gy silty claystone
55-60 " 404
60-65 sandy siltstone and claystone
streaks 7
65-70 " |
70-75 sandy siltstone and gy siltstone S
75-80 gn-gy sandy siltstone B
80-85 gy sandy siltstone and claystone
85-90 gy sandy siltstone 60+
90-95 no sample
95-100 gy fine sandstone “+20
100-105 gy clayey siltstone
105-110 gy silty sandstone 70+
110-115 gy silty sandstone and cbncs
siltstone T
115-120 gn-gy claystone and gy sandy 80—
siltstone e
120-125 gn-gy silty claystone -
125-130 gy siltstone
130-135 " 90+
135-140 gy clayey ailtstone
140~145 dk-gy siltstone i
145-150 gy silty claystone and lignite 100 30
150-155 gy silty claystone and cbncs 7
siltstone .
155-160 gy siltstone and cbncs frags
160~165 gy clayey siltstone 110
165-170 v
170-175 gy siltstone T
175-180 "
180-185 gn-gy clayey siltstone 120
185-190 "
190-195 gy siltstome .
195-200 gy silty sandstone ‘30“*—-40
— 14C
= T
ey 150
e i
L. —
[ 160
— +50
:—_- 170
- 180+
] —
T 1901
— 160
AY
00~




(continued)

Hole no:__ MK-6 Map- Date: State. County:
Elev: Location: , Tract Drilled depth:
Measured: , Hole size - Cored.
Remarks:
Recorded by-J. Spencer (Geologist) _ Recorded by _L. Smith
o . . Depth
: 2| Recording speed: 25 ft/min
Lithology 9 sp
= o
~ . [ [
= | Gamma SP Res Density il I
200
200-205 gy clayey siltstone
205-210 " I
210-215 " 210
215-220 gy siltstone snd brn siltstone a
220-225 dk-gn-gy siltstone 4
225-230 gy siltstone
230-235 " 20
235-240 gy fine sandstone and
siltstone -
240-245 " 70
245-250  dk-gy siltstone 230
250-255 gy clayey siltstone _
255-260 "
260-265 gy fine sandstone ]
265-270 gy siltstone 240
270-275 gy siltstone and calc -+
siltstone
275-280 gy clayey very fine sandstone 250
280-285 gy clayey siltstone
285-290 gy very fine sandy siltstone a
290-295 no sample
295-300 cbncs gy fine sandstone 260“‘80
300-305  dk-gy clayey sandstone and =
lignite
305-310 brn claystone snd gy sandstone P70
and lignite
310-315 lignite and gy fine sandstone -1
315-320  1t- gn-gy siltstone and cbncs
frsgs 280
320-325 " B
325-330 gy fine sandy siltstone
330-335 " ~an—
335-340 gy siltstone 2%
340-345 gn-gy siltstone -+90
345-350 gy clayey siltstone
350-355 gn-gy siltstone 300
355-360 gy siltstone
360-365 no sample B
365-370 _ gn-gy sandy siltstone 3104
370-375 dk-gy clayey siltstone [~
375-380 brn-~gy silty clsystone -
380-385 gy silty claystone
385-390 v 0
390-395 "
" —
395-400 00
330
340+
+
350
360,
3704
<+
380+
390
Fio
00~




Hole no MK-7 Map _Sheep Creek Date 10-21-7%tate. ND County _McKenzie
Elev _2445 ft  Location T.148 N, R.103WSec _26 , Tract NW NW NW Orilled depth __400 ft
Measured _ 50Q ft FWI, 35 ft FNL Hole size _4 3/4 in.Cored._Yes 176.0-185.0 ft
Remarks

-

Recorded by J. Spencer (Geologist) Recorded by _L. Smith
1] ~
o itecording speed: 20 ft/min Depth
. o - .
Lithology - Gamma Sp Res Density _
a TC=4 2 mv/div. .5 Q/div. TC=1 5|
& 15 cps/div. .5 Keps/div, & 2
- O+C
0-5 brn siltstone and clayey ""
asiltastone i 1
5-10 tan clsyey siltatone snd |
limestone [ 10
10-15 tan silty clsystone ! ]
15-20 brn silty claystone o
20-25 lignite : 20+
25-30 brn silty claystone and
lignite ~
30-35 lignite
35-40 gy sandy siltstone 304
40-45 gy ailtatone snd cbnecs HiC
clayey siltstone -1
45-50 gy silty claystone 404
50-55 "
55-60 " ]
60-65 gy ssndy siltstone
65-70 dk-gy siltstone 80—
70-75 gy siltstone
75-80 gy silty claystone and lignite -
80-85 lignite and gy silty clay
85-90 gy very fine sandatone 60
90-95 gy siltstone and silty 1.
assndstone 20
95-100 gy clasystone 704
100-105 gy sandstone ’
105-110 " —
110-115 gy silty claystone snd lignite
115-120  lignite 80
120-125 lignite and gy siltstone
125-130 gy fine sandstone 7
130-135 gy limestone snd siltstone 90
135-140  dk-gy silty claystone
140-145 gy limestone and lt-gy |
sandstone 20
145-150 gy sandy siltstone 100 -~
150-155 gy siltstone
155-160 gy siltatone and gy fine n
sandstone o4
160-165 gy sandy siltstone
165-170 gy silty claystone L
170-175 "
175-180 gy siltstone and lignite 1204
180-185  lignite
185-190 gy claystone —
190-195 dk-gy siltatone
195-200  1lt-gy siltstone 0440
14+
150
160+
150
170+
-y
1801
190
N . ‘ } ! “4., “‘ F 60
] R \1 T S pOO-
3



(continued)

Hole no:__ MK-7 Map:___. Date._ -State. County:

Elev: - Location Sec. , Tract Dritled depth:

Measured: , Hole size. Cored

Remarks-

Recorded by J. Spencer (Geologist) Recorded by _L_Smith

Lithology S| Recording speed 20 ft/min Depth

e , 3
=1 Gamma SP Res Density el

200-205
205-210
210-215
215-220
220-225
225-230
230-235

235-240
240-245
245-250

250-255
255-260

260-265
265-270
270-275
275-280
280-285
285-290
290-295
295-300
300-305
305-310
310-315
315-320
320-325
325-330
330-335
335-340
340-345
345-350
350-355
355-360
360-365
365-370
370-375
375-380
380-385
385-390
390-395
395-400

lt-gy siltstone
"

lt-gy clayey very fine sandstonef -
" ;

gy siltstome
"

gy siltstone snd cbncs
siltstone

gy fine sandstone

fine ssndstone and lignite

gy med sandstone and cbncs
ssndstone

gy silty claystone

gy claystone and cbnces
siltstone

gy siltstone

gy siltstone

gy sandstone and lignite

lignite and gy clayey siltstone

lt-gy siltstone

lt-gy-brm silty clsystone

gy clayey siltstone

"

gy-brn fine sandstone
gy siltstone
"

gy clayey siltstone

gy siltstone

dk-gy clayey siltstone
"

dk-gy sandy siltstone
gy clayey siltstone
dk-gy clayey siltstone
gy clayey siltstone
brn-gy silty claystone
gy 'ssndy siltstone
no sample
gy siltstone

"

"

Tioo

120




Hole no. MK-8 Map. Sather Lake Date 10-21-73;44e ND County McKenzie
Elev:_2500 ft (ocation: T.148N, R.103W Sec _14 , TractSW NE NW Driiled depth __400 ft
Measured 1530 ft FWL,1200 ft FNL Hole size _4 3/4 inCored. __ No
Remarks
Recorded by J. Spencer (Geologist) Recorded by _L Smith
1
o Recording speed: 20 ft/min Depth
Li?hOlogy o Lamma St iies DenSIt’}r —
a TC=4 2 mv/div. .5 Q/div. TC=1 o
- ® e
A . u L
» 5 Keps/div. | =
e O
0-5 gy silty sandatone
5-10 yel-brn silty sandstone and
claystone
10-15 "
15-20 "
20-25 gy siltstone a
25-30 yel-brn siltstone
30-35 "
35-40 "
40-45 gy silty claystone
45-50 gy siltstone |~
50-55 gy siltstone and limestone "
55-60 gy slltstone
60-65 dk-gy siltstone and claystone
65-70 dk-gn-gy claystone
70-75 brn sandy siltstone
75-80 gy med sandstone
80-85 silty sandstone "
85-90 gy med sandstone
90-95 "
95-100 dk-gy silty claystome and
lignite
100-105 lignite and dk-gy silty L5
claystone .
105-110 no sample
110-115 "
115-120 gy siltstone
120-125 dk-gy sandy siltstone
125-130  dk-gn-gy sandy siltstone -
130-135 gy siltstone
135-140 "
140-145 gy sandy siltstone
145-150 gy siltstone and fine sandstone
and limestone
150-155 dk-gy very fine sandstone -2
155-160 "
160-165 no sample
165-170 lignite and dk-gy cbncs
claystone and siltstone
170-175 dk-gn fine sandstone
175~180  dk-gy silty claystone -
180-185 gy aandatone

185-190 no sample

190-195 silty sandstone and lignite
195-200 1lignite and gy sandy siltstone

140

450

60




(continued)

Hole no:_ MK-8 Map: S Date - _.Jtate. Countyi__ aeo .o .o
Elevi_-~ - Location- Sec. -, Tract Drilled depth: _-
Measured: a , Hole size . Cored-__ No
Remarks-
Recorded by J_Spencer (Geologist) Recorded by _L. Smith
: 21 Recording speed 20 ft/min
Lithology N =
= ' <1> [
=1 Gamma SP Res Density ele
200
200-205 gy sandstone
205-210 " i
210-215 gy sandy siltstone
215-220 " 210+
220-225 " g
225-230 "
230-235 gy sandy siltstone snd 204
siltstone
235-240 " —
240-245 gy sandy siltstone and | >~
limestone 23070
245-250 "
250-255 s1lty sandstone i
255-260 "
260-265 o 2409
265-270 " +
270-275 sandstone
275-280 250+
280-285 "
285-290 sandstone snd lignite -
290-295 1lignite -
295-300 1lignite and silty sandstone “60‘1._8 .
300-305 silty sandstone B
305-310 gy sandy siltstone
310-315 gy sandy siltstone and P 70
silty sandstone
315-320 eilty sandstone -
320-325 " -
325-330 " Pgo-
330-335 gy sandy siltstone |
335-340 "
340-345 gy sandy siltstone and 290
lignite
345-350 aandy siltstone 490
350-355 "
355-360 no sample 300
360-365 gy eandy siltstone
365-370 " n
370-375 sandstone
375-380 no sample 3101
380-385 " .
385-390 "
390-395 " -
395-400 sandy siltatone 320
i lele)
3304
._<
3404
+
250+
y
3604,
—1
' 370+
+
180
—
390+
10U
.{
1O




Hole no:_ MK-9

Elev: Location:

Measured:

Date- State:___ND

County:__McKenzie

Sec. , Tract

Remarks-

b
Not drilled.

Hole size- Cored.

Drilled depth:

Recorded by J. Spencer (Geologist)

Recorded by _L. Smith

Lithology

Strip log

Recording speed:

Gamma SP Res

Density

Depth

Feet
Meters

17

00

10

80
90
1004730
110
120
130440
140
150
160
50
170

180+

190

00~



Hole no MK-10 MGp Bear Butte Date 10~22_7§t018 ND Counfy McKenzie

Eley 2358 ft Location T.148N, R.101W Sec. 18 Tract NE NE NE ODrilled depth: __ 30Q ft

Measured 300 ft FEL 630 ft FNL Hole size 4 3/4 inCored No

Remarks

Recorded by J. Spencer (Geologist) Recorded by _L. Smith

d{ecording speed: 20 ft/min

- g samma SP Res Density
Lithology o TC=4 2 mv/div .5 9/div. TC=1
? 15 cps/div. - .5 Keps/div.
0-5 yel-brn silty sandstone = , IT Ry
5-10 yel~brn siltstone and B :
sandst one R

10-15 yel-brn siltstone and sandstone;”
and claystone )
15-20 yel-gy silty claystone
20-25 yel-gy silty claystone and
gy claystone
25-30 gy claystone and ailty claystor
30-35 gy claystone and cbncs sandy

siltstone -
35-40 gy silty clayatone X
40-45 dk-gy silty claystone and ;2;;} :
cbnecs siltstone ] .
45-50 gy clayey siltstone kel :
50-55 gy med sandstone —
55-60 gy fine sandstone and clayltons'
60-65 1t-gy siltstone and gy silty
claystone

65-70 gy silty claystone

70-75 lignite and brn siltstone
75-80 gy silty claystone

80-85 gy siltstone

85-90 gy siltstone and lignite
90-95 lignite and gy claystone
95-100 dk-gn-gy sandy siltstone
100-105 dk-gy siltatone

105-110 gy clayey siltstone

110-115 gy clayey siltstone and cbnce
frags
115-120 dk-gy very fine sandstone
120~125 dk-gy siltstone
125-130 gy silty claystone
130-135 gy siltstone
"

135-140

140~145 gy siltstone and claystone
streaks

145-150 !

150-155 1lt-gy silty claystone
155~160 gy-brn siltatone
160-165 gn-gy fine sandstone
165-170 gy sandy siltatone
170-175 "

175-180 gy siltstone and claystone

180-185 gy clayey siltstone

185-190 gy-brn very fine sandstone

190-195 no sample

195-200 1lignite

L

=1

100420

+60




Hole no:_MK-10 Map:

Elev: Location: __- Drilled depth:
Measured: , Cored: No

Remarks"

Recorded by J. Spencer (Geologist)

(continued)

Recorded by:_L. Smith

) Depth
- Recording speed: 20 ft/min
Lithology 9 sp
e
b4 @
(.3} -~
[
“1s
1200+
200-205 lignite and gy silty claystome
205-210 gy-brn claystone and silty I
claystone
210-215 gy siltstone 2104
215-220 cbncs sandy siltstone I
220-225 gy sandy cleystone
225-230 gy sandy claystone and 0+
sandstone
230-235 " .
235-240 " L7
240-245 gy fine sandstone 23070
245~250 "
250-255 gy sandy siltstone n
255-260 gy fine sandstone 240
260-265 silty sandstone
265-270 " 4
270-275 "
275-280 " 250
280-285 no sample
285-290 " -1
290~295 gy sandy siltstone
295-300 gy sandy siltstone 260—__80
P70
280"
290
490
300
3104
1320
oo
3301
340
350
360,0
-
370
380+
4
390
120
.
00-




Hole no:_ MK-11  MapBurning Mine Butte Date 10-21-7tate.__ ND County _McKenzie

Elev-_ 2518 ft Location: T.147N, R.102W Sec. _8 , Tract NE Sl SW_ Drilled depth __ 360 ft

o ——

f\Aeosured~ 825 ftFWL R 1075 ft FSL Hole size 4 3/4 in. Cored. No

Remarks
Recorded by J. Spencer (Geologist) _ Recorded by _L. Smith
ecording speed: 20 ft/min
o ‘ Depth
Lithology = samma SP Res Daneit —_
a TC=4 2 mv/div. .5 Q/div. TC=1 |
= @ @
ot o -
W L
Y 15 cps/div. .5 K =
t-z M

0-5 yel-brn silty sandstone crs ¢ -

5-10 "

10-15 "

15-20 "

20-25 "

25-30 "

30-35 yel-brn sandy siltstone

35-40 yel-brn sandy siltstone and

silty claystone and lignite

40-45 sandy siltstone and lignite

45-50 lignite and gy sandstone

50-55 gy sandstone

55-60 gy siltstone and marcasite

60-65 gY siltstone and limestone

65-70 gy silty claystone

70-75 "

75-80 "

80-85 gy sandy siltstome

85-90 gy clayey siltstone

90-95 gy sandy siltstone

95-100 gy siltstone

100-105 gy fine sandy siltstone

105~110 "

110-115 "

115-120 gy siltstone

120-125 "

125-130 "

130-135 gy sandy siltstone

135-140 "

140-145 gy sandy siltstone and cbncs
siltstone

145-150 gy sandy siltstone

150-155 "

155-160 gy siltstone

160-165 "

165-170 gy clayey siltstone

170-17% gy clayey siltstone and dk-gy
claystone =1

175-180 1lignite ;

180-185 1lignite and dk-gy claystone

185-190 1lignite

190~195 "

195-200 gy sandstone

HHH
I!l!l.

ll'
.1

T
.

I;l 1!

HHE
|
s

between
arrows

SR i in e
v3 e wo
Siraperd

s vrea bsbuicom
Me acroms




(continued)

Hole noi_ MK-11 Map: Date State: County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: ) Hole size Cored-

Remarks-

Recorded by J. Spencer (Geologist) Recorded by _L. Smith

Lithology 3’| Recording speed: 20 ft/min

| Gamma SP Res Density

Depth

Feet
Meters

200-205 gy siltstone
”

205-210

210-215 "

215-220 gy sandy siltstone

220-225 gy clayey siltetone

225-230 gy siltstone
"

230-235

235-240 brn siltstone
240-245 gy siltstone and dk-gy
sandy siltstone

245-250 lc-gy siltstone and claystone
250-255 "

255-260 gy sandstone

260-265 dk-gy siltstone

265-270 no sample

270-275 lt-gy-brn claystone and

brn siltstone

275-280 brn claystone and siltstone
and lignice

280-285 lignite and gy-brn claystone

285-290 gy-brn clayey siltstone

290-295  dk-gy siltstone
295-300 gy-brn silty claystone

300-305 lt-gy clayey siltstone
"

305-310

310-315 "

315-320 1t-gy siltstone

320-325 "

325-330 lt-gy siltatone and cbncs

siltstone

330-335 gy siltstone

335-340 cbncs siltstone

340-345 gy siltstone

345-350 dk-gy siltstone
350-355 gy siltstone

355-360 dk-gy clayey siltstone

3904
120

00

21



Hole no._ MK-12 Map __Squaw Gap Date 10-11-73tate.__ ND County _McKenzie
Elev.___2568 ft {ocation: T.146N, R.104W Sec 29 , Tract_NW NW SE Drilled depth: __ 300 ft
Measured 2605 ft FEL, 2605 ft FSL Hole size:__4 3/4 inCored_Yes 77.0-86.9 ft
Remarks-
Recorded by:J. Spencer (Geologist) Recorded by:_L. Smith
L
- Recording speed: 25 ft/min Depth
. ° Januma Sp o
Lithology - TC=3 2 mv/div. %5 9/div. De“s%éi’l P
2 .5 Kcps/div. 1=

10 cps/div.

0-5

5-10
10-15
15-20

20-25

25-30
30-35

35-40
40-45

45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95

95-100

100-105
105-110
110-115
115-120

120-125
125-130
130-135

135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

weathered yel-brn med to fine

sandstone
”

"

yel-brn sandstone and gy
claystone

gy silty sandstone snd
claystone

gy clayey siltstone and
lignite

lignite and gy clayey
siltstone

gy silty sandstone and
claystone

gy claystone and siltstone

gY clayey siltstone

gy siltstone and claystone
lignite
"
gy silty clsystone
gn-gy silty claystone snd
siltstone
"

gy sandy siltstone
dk-gy sandy siltstone
gy silty sandstone
gy siltstone and silty
claystone
"

Ry siltstone

1t-gn-gy siltstone and
clayey siltstone

gy siltstone

gy clayey siltstone

gn-gy sandy siltstone

dk-gy sandy siltstone

gy siltstone

dk-gn-gy sandy siltstone

no sample

dk-gy fine and med sandstone

sandstone and clay streaks

sandstone

"

v

dk-gy-brn sandy siltstone

j

e

I

».w
[agne

nif

4341
[

'u—h'

pudg

71t

poe

b

rO

40




(continued)

Hole no:_ MK-12 Map: Date" State: County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored:
Remarks:
Recorded by:J. Spencer (Geologist) _ Recorded by:_L. Smith
o . Depth
: ©| Recording speed: 25 ft/min
Lithology N ' -
2 . -
=| Gamma SP Res Density & §
200-205 gy fine sandy siltstone
205~210 cbncs siltstone and claystone
210-215 "
215-220 silty sandstone
220-225 "
225-230 "
230-235 "
235-240 "
240-245 "
245-250 " -70
250-255 "
255~260 dk-gy ssndy siltstome
260-265 gy fine sandstone
265-270 "
270~275 gn-gy siltstone
275-280 no sample
280-285 "
285-290 fine sandstone
290-295 v
295-300 "
-80
—+90
oo
330
340~
350
360110
3704
+
3804
-
390
120
JoloB

23



Hole no  MK-13 Map _Cinnamon Creek pate 10-19-7%tqgte._ ND County __ McKenzie
Elev._2558 ft |ocationT.146N, R.102W  Sec 32 | TractNW SW NW Drilled depth. 600 ft
Measured 600 ft FWL s 2100 ft FNL Hole size ”‘l;—_}”/_iin. Cored No
Remarks-
Recorded by J. Spencer (Geologist) Recorded by _L. Smith
necording speed: 25 ft/min ) Depth
_ g Camma sp ie Densi P
Lithology i, TC=4 2 mv/div. % Q/div. ens%gll -1
& 15 cps/div. . cl2

fi

.5 Keps/div.

100-105 gy clayey siltstome
105-110  1t-gy-bru ssndy siltstone
110-115 gy silty claystone

115-120 gy sandy siltstone
120-125 "

el
0-5 soil and brao siltstone ?
5-10 calc siltstone and yel-bru
sandy siltstone
10-15 yel-brn sandy siltstone
and clsystone
15-20 yel-brn silty fine sandstone
20-25 yel-gyv silty claystone
25-30 dk-gy claystone
30-35 gy-brn claystone and lignite
35-40 "
40-45 "
45-50 gy ssndy siltstone
50-55 gy sandstone
55-60 gy silty fine sandstone and
limestone
60-65 gy siltstone
65-70 dk-gy silty fine sandstone
70-75 olive-gy silty claystone
75-80 gy limestone and dk silty !
claystone :
80-85 gy sandy siltstone :
85-90 brn cbncs claystone snd 3
lignite pe
90-95 gn-gy clay I
95-100 no sample :

125-130 gy sandstone
130-135 gy sandy siltstone

135-140  lignite and bru claystone

140-145 dk-gn-brn sandstone and

cbncs siltstone
145-150 gy sandstone

I R T T

150-155 dk-gy fine sandstone

155-160 gy siltstone and clayey

siltstone
160-165 dk-gy clayey siltstone
165-170 gy sandstoune
170-175 gn-gy sandstone and siltstone
and limestone

[

175-180 gy sandstone and gy sandy
siltstone
180-185 gy-brn sandy siltstone and

lignite
185-190 oo sample
193-195 gy sandy sfltstone
195-200 "

-

10

f3e

- 40

F50

F60




(continued)

Hole no:_ MK-13 Map: Date State. County:
Eley: Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored:

Remarks-

Recorded by J. Spencer (Geologist) _ Recorded by _L Smith

log

Lithology Recording speed 25 ft/min

Strip

Gamma SP Res Density

Depth

Feet
Meters

200-205 gy sandy siltstone and gy
claystone
205-210 dk-gy sandy siltstone

S AAZ12N3)

210-215 gy siltstone and sllty claystome
215-220 dk-gy sandy siltstone and gy
clayey siltstone

"

Beeroysy

220-225
225-230 cbncs siltstone and lignite
230-235 dk-gy-brn siltstone
235-240  lignite
240-245  lignite and gy-brn sandy
. siltstone
245-250 gy fine sandstone
250-255 gy sandstone
255-260 dk-gy sandy siltstone and
claystone
260-265 gy clayey siltstone
265-270 "
270-275 gy silty sandstone
275-280 gy clayey siltstone
280-285 gy silty claystone
285~290 silty sandstone
290-295 fine sandstons
295-300 "
300-305 "

305-310 "
310-315 "
315-320 "
320-325 fine sandstone and clsy streaks

325-330
330-335 "
335-340 "
340~-345 "
345-350 "
350-355 fine sandstone and claystones
and lignite
"

355~360
343355 gy~-brm siltstone
365-370 gy sandy siltstone
370-375 "

375-380 "
380-385 cbncs clsystone

385-390 gy siltstone and claystone
L1}

390-395
395-400 fine sandstone and claystome

l,
1.

-l'




(continued)

Hole no _MK-13 Map Date State. County"

Elev- Location Sec , Tract Drilled depth:

Measured , Hole size Cored

Remarks

Recorded by J Spencer (Geologist) Recorded by _L Smith

Lithology S| Recording speed 25 ft/min Depth

2 . 3| =
=1 Gamma SP Res Density il I

400-405

405-410
410-415
415-420
420-425

425-430

430-435
435-440
440-445

445-450
450-455

455-460
460-465
465-470
470-475

475-480
4B80-485
485-490
490-495
495-500
500-505

505-510
510-515
515-520

520-525
525-530

530-535
535-540
540-545
545-550
550-555
555-560
560-565
565-570
570-575
575~580
580-585
585-590
590~595
595-600

fine sandstone and gy
claystone streaks
”

gy claystone and brn siltstone
gy fine sandstone and
siltstone
gy siltastone and cbncs
claystene
"

gy clayey siltstone and
sandstone

silty fine sandstone and
cbnes clay

gy clayey siltstone

gy clayey siltstone and
lignite
"

gy clsyey siltstone
"

"

"

dk~gy clsystone and gy
siltstone
"
gy clayey siltstone
fine sandstone and gy
siltstone
fine sandstone snd gy
siltstone and lignite
lignite and cbncs claystone
and siltstone
no sample
gy siltstone snd lignite
lignite and lt-gy siltstone
brn ssndy siltstone
no sample
gy silty claystone
"

no sample
"

Fetgr bbb

s

shebeepyyas

Ferpireidery

.34
no

gy
no

siltstone
sample
"

siltstone
sample

N
)}

|

RIS
[sxcastbnd




Hole no MK-14 Map. Cinnamon Creek  pqtel0-19-7Ktqte.  ND County __McKenzie
Elev _ 2476 ft ocation. T-146N, R.102W _Sec 8 TractSW NW NE Drilled depth 500 ft
Measured- 2600 ft FEI., 665 ft FNL Hole size & 3/4 inCored. No
Remarks
Recorded by J_Spencer (Geologist) Recorded by _L_Smith
- .tecording speed: 25 ft/min Depth
Lithology e Hsanma Sp Hes Density P
2 mv/div. .5 Q/div. TC=1 |
O [
il B
<5 Keps/div. 1=
= - O-ro
0-5 soil and brn claystone
5~10 yel~brn siltstone and B
claystone
10-15 yel-brn siltstone and gy 105
claystone _
15-20 gy claystone and cbncs -
siltstone 204
20-25 gy silty claystone
25-30 gy clayey siltstone and -
cbncs siltstone
30-35 gy silty sandstone 30
35-40 gy silty med sandstone 10
40-45 gy med sandstone and cbacs 7
siltstone 404
45-50 lignite and gy sandy claystone
50-55 gy siltstome 8 -
55-60 "
60-65 dk~-gy clayey siltstone 504
65-70 gy silty claystone
70-75 gy clayey siltstone and ‘{
silty claystone R
75-80 yoensten 60+
80-85 "
85-90 " T20
90-95 gy siltstone and clay streaks 70~
95-100 gy sandstone
100-105 dk-gy silty claystone -
105-110 silty sandstone and gy silty
claystone 80
110-115  dk-gy clayey siltstone ]
115-120  silty sandstone and clayey
siltstone 90
120-125 clayey siltstone
125-130  dk-gy silty sandstone —
130-135 lignite and gy sandy siltstone 20
135-140  lignite and gy very fine 100
sandstone
140-145 gy sandstone i
145-150  dk-gy siltstone 1O
150-155 gy very fine sandstone
155-160 " <+
160-165 "
165-170 " 120
170-175 gy fine sandstone and lignite
175-180 lignite —
180-185 liguite and gn siltstone
185-190 gy silty claystone [30"‘_40
190-195 " B
195-200 "
140
150+
160
50
170
1804
190
T+60
OO




(continued)
m(..

Hole no: Map: Date- State. County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored.
Remarks-
Recorded by J. Spencer (Geologist) Recorded by:_L. Smith
o . { Depth
‘ €| Recording speed- 25 ft/min
Lithology 9 5P ~
Q. - o
2 . © )
=1 Gamma SP Res . Density elz
- 200-
200-205 gy silty claystone H
205-210 " E 7
210-215 " e
215-220 " o 210
220-225 gy clsyey sandstone ey I
225-230 bran silty claystone g
230-235 gy silty clsystone and fine & 220
sandstone =1
235-240 dk-gy siltstone and cbncs s I
frags I 70
240-245 gy fine sandstone 7: 230+
245~250 cbnes silty claystome =it
250-255 gy-brn silty clsystone b
255~260 " =
260-265 gy clsyey siltstone b
265-270 " & L
270-275 " - pam
275-280 " - =
280-285 gy clayey siltstone and lignite [~ =4
285-290 1lignite and dk-gy siltstone K =
290-295 gy siltstone - - jod
295-300 " - = 80
300-305 " fon ¢ = .
305-310 gy silty claystone snd ~ "] = <
limonite — - -
310-315 limestone and siltstone Wil o1 :
315-320 gy siltstone =l 3 T
320-325 " I - :
325-330 cbncs siltstome PR B -
330-335 gy siltstone and very fine T %
sandstone and claystone _ o
335-340 " -
340-345 8y siltstone and cbncs siltstone .

345-350 gy silty claystone
350-355 gy clayey siltstone

355-360 gy silty claystone
360-365 gy siltstone and marcasite

.

Mooy

365-370 gy sandy siltstone

T+
]

370-375 fine sandstone and gy-brn b4
! siltstone e
375-320 " el
380-385 " -
385-390 " -
390-395 gy sandstone -
395-400 " -
.

j2gses

T

90

110




(continued)

Hole no:_ MK-14 Map: Date- State: County:
Eley: Location: Sec , Tract Drilled depth:
Measured: , Hole size- Cored
Remarks-
Recorded by J. Spencer (Geologist) Recorded by _L Smith
Depth
Lithology S| Recording speed. 25 ft/min P
| Gamma SP Res Density 2z
S A == 4004
400-405 gy sandstone - 4_*1:.‘:}1;!:. “ -
405-410 gy :;:1\::::::: and dit-gy pud Sdvwonil J Staveg cnmre 410+

410-415 gy silty sandstone

415-420 dk-brn clayey siltstoune
420-425 gy silty sandstone
425-430 no sample

430-435 gy-brn siltstone

435-440  lignite

440-445 no sample

445-450 lignite
"

450-455 A
455-460 no sample

460-465 gy sandy siltstone
"

465-470

470-475 no sawple

475-480 gy silty cleystone
480-485 "
485-490 "
490-495 "

495-500 "

o
e
e
b .
foue.

FREEESRULE[Erg o

i

CIFIEE

I
1
L

130

170

5904180

600

29



Hole no. MK-15 Map- Flat Rock Butte pgte 10‘12‘7§t0te ND County: McKenzie

Elev:__2525 ft Location: T.145N, R.104W Sec 12 |, TractSE SE SE Drilled depth: 300 ft
Measured:_15 ft FEL 83 ft FSL Hole size _4 3/4 in.Cored Yes 69.0-82.0 ft

Remarks:
Recorded by J. Spencer (Geologist) Recorded by:_L Smith
L§
o Kecording speed: 25 ft/min Depth
Lithology ° lamma SP Res Density
: a TC=4 2 mv/div. .5 Q/div. TC=1 i
- [
= o s
%) w2
15 cps/div. —A=_
o SRRSO A S B ic 00
0-5 brn silty claystone b= ]
5-10 bra clayey siltstone £
10-15 " =3 104
15-20 . o1
20-25 brn and gy cbncs siltstone o -
25-30 tan limestone Ha ~
30-35 brn silty limestone and e 20
brn siltstone il
35-40 gy siltstone o -
40-45 gy siltstone and brn sandstone
45-50 brn siltstone and gy siltstone 30
50-55 1lt-brn sandstone and orng _'_IO
sandstone
55-60 no sample e 40
60-65 orng sandstone :t%*r
65-70 l1t-brn silty ssndstone -
70-75 lignite and gy silty sandstone Iﬁ;l: |
75-80 lignite = | 50
80-85 " 3
85-90 gy silty claystone g 7
90-95 gn-gy silty claystone 1+ 604
95-100 gy siltstone o
100-105 gy clayey siltstone = 420
105-110 " I ;
110-115 " == 70+
115-120 "
120-125 gy clayey cbncs siltstone 7
125-130 gy clayey siltstone 804
130-135 1lt-gn clayey siltstone -
135-140 gn clayey siltstone .
140-145 "
145-150 olive-gn siltstone 90
150-155 cbnecs gy siltstone
155-160 gn clayey siltstone 1
160-165 gn-gy silty sandstone
165-170 gy siltstone 100+ 30
170-175 gy silty sandstone n
175-180 gy clayey siltstone =
180~185 gy siltstone and sandstone < 110
185-190 gy clayey siltstome i
190-195 " I3 —+
195-200 " :
o : IZO"J
: |30—...40
EZ
= liao-
150
1641
450
t |70
= -1
;o4
o
L 190+
L
= +60
* N J
- 00




(continued)

Hole no:_ MK-15 Map:_ - Date'—___ - -3tate. County: -
Elev: Location: - Sec. -, Tract Orilled depth:
Measured: - , , Hole size:___ Cored:
Remarks:
Recorded by:J. Spencer (Geologist) _ Recorded by:_L. Smith

Lithology 8| Recording speed: 25 ft/min Depth
: 2 i

=1 Gamma SP Density Elz

200-205 gy clayey siltstone
205-210 no sample

210-215 gy clayey siltstone
215-220 brn cbnes siltstone
220-225 gy clayey siltstone
225-230 gn clayey siltstone

230-235 gy clayey siltatone
235-240 "

240-243 gy siltetone

245-230 "

250-255 gn cbnca clayey siltstone
255~260 gn and gy cbncs siltstone
260-265 gy cbncs siltstone
265-270 gn siltstone

270~275 brn siltstone

275-280 gy clayey siltstome
280-285 gy silitstome

285-290 "

290-295 gy-gn siltstone

295-300 gy clayey siltstone

=80

B6O"‘f|0
3704
380

300
F120

K00

31



Hole no: MK-16 Map: Flat Rock Butte pqtel0-18-77gtqte. ND County:_McKenzie
Elev __2607 ft |ocation: T-146N, R.103W gec. 35  Tract_NE SE SW prijjed depth:__ 460 ft
Measured 2350 ft FWL, 670 ft FSL Hole size:_ 4 3/4 inCored. No
Remarks
Recorded by J. Spencer (Geologist) Recorded by _L_Smith
.tecording speed: 25 ft/min Deoth
Lithol g fanma SpP Res Density o
ithology N TC=4 2 mv/div. .5 Q/div. TC=1 1 -
= > 5
& e
15 cps/div. .5 Keps/div., —
T protn e POl iy pbues SCes by comde ob e L N
0-5 soil, brn claystone and yel-brn
fine sandstone
5-10 lignite and yel-brn siltstone
10-15 "
15-20 yel-brn siltstone and brn
claystone
20-25 gy silty claystone
25-30 dk-gy siltstone
30-35 dk-gy clayey siltstone and
claystone
35-40 gy siltstone and limestone
40-45 brn silty very fine sandstone
45-50 "
50-55 "
55-60 "
60-65 brn silty sandatone and
clsystone
65-70 brn silty sandstone -
70-75 no sample
75-80 brn ailty sandstone
80-85 "
85-90 "
90-95 lignite and cbncs siltstone
and dk-gy claystone
95-100 lignits and gy silty claystone
100-105  dk-gy very fine sandstone
105-110  dk-gy sandy siltstone
110-115 gy clayey siltstone
115-120 gy sandy siltstone
120-125  dk-gy siltstone and shell
frags
125-130 dk-gy clayey siltstone
130-135 lignite and cbncs claystone
snd siltstone
135-140 lignite and gy silty claystone
140-145 gy clayey siltstone
145-150 gy sandy claystone
150-155 gy sandy siltstone
155-160 "
160~165 "
165-170 gy fine sandstone
170-175 gy silty ssndstone
175-180 "
180-185 "
185-190 "
190-195 gy fine sandstone
195-200 "

t

Jieey

[133913353432e4




(continued)

Hole no:__ MK-16 Map: Date State. County:

Elev.: Location: Sec. , Tract Orilled depth:

Measured: , Hole size: Cored.

Remarks:

Recorded by:J. Spencer (Geologist) Recorded by:_L. Smith

Lithology 3| Recording speed” 25 ft/min Depth

a I
= N Q @
=1 Gamma SP Res Density e

200-205
205-210
210-215
215-220
220-225
225-230
230-235
235-240
240-245
245-250
250-255
255-260
260~-265
265-270
270-275
275-280
280~-285
285-290
290-295
295-300
300-305
305-310
310-315

315-320

320-325
325-330
330-335
335-340
340-345

345-350

350-355
355-360
360-365
365-370
370-375
375-380
380-385
385-390
390-395
395-400

gy claystone
lignits and gy clayatone
lignita

”

no sample
"

1t-gy-brn siltatone
gy siltstone
"

gy siltatons and calc siltstone
silty fine aandstomne
dk-gy-brn clayey siltstone
no sample
gy siltstone
gn-gy saundy siltstone
gy clayey siltstone
silty sandstone
lignita and gy claystone
dk-gy silty claystone
gy siltstone
gn-gy claystone and fine
sandstone
gy ailtstone and gn-gy silty
claystone
gy siltstone and claystone
"

gy silty clayatone
dk-gy siltstone
gy fina sandstone and gy
aandy siltstone
lt-gn-gy claystone and gy
siltstone
"

gy silty claystone

gy siltstone

no sample

gy sandstone and claystone
"

gy silty claystona

gy very fine sandstone
dk-gy siltstone

gy clayey ailtstone

il

THHHE

e,

11+

Lty

'
!

e

TR




(continued)

Hole no__ MK-16 Map: Date State: County:

Elev: Location: Sec. , Tract Orilled depth:

Measured: , Hole size:__~ Cored.

Remarks:

Recorded by J. Spencer (Geologist)  Recorded by:_L. Smith

Lithology 3 Recording speed- 25 ft/min Depth

e =1¢
2 ’ 5| 8
=1 Gamma SP Density ¢ls

400-405 gy silty claystone

405~410 gy very fine sandastons
"

410~415

415-420 no sample
"

420-425

425-430 " s
430~435 "

435~440 "

440~445 "

445~450  dk-gy silty clsystons

450-455  dk-gy silty sandstone

455-460 gy-brn ssndy siltstons

[T PY
e e

_t'60

5904180

34



Hole no. MK-17 Mop Phillip Spring  pgte 10-20-7344e ND County _ McKenzie
Elev-_2510 ft  Location:T.148N, R.104W. Sec _27 , Tract_SW SE NW Drilled depth 400 'ft
Measured- 1750 ft FWI, 2600 ft FNL Hole size 4 3/4 in. Cored Yes 115.0-120.5 ft,

Remarks Density and gamma rerun 0-30 ft.

132.5-140.5 ft

Recorded by J_Spencer (Geologist) Recorded by _L Smith

.tecording speed: 25 ft/min

Density Depth

TC=1

5 Ke

Lithol 3 (ramma SP Res
ithology N TC=4 2 mv/div. .5 Q/div.
)

0-5 yel-brn silty sandstone and

gy claystone
5-10 yel-brn silty sandstone
10-15 lignite and yel-brm silty

sandstone
15-20 yel-gy claystone

20-25 gy claystone
25-30 "

30-35 yel-gy sandy siltstone
35-40 yel-brn silty sandstone
40-45 "

45-50 "

50-55 "

55-60 "

60-65 "

65-70 "

70-75 "

75-80 "

80-85 brn silty sandstone
85-90 "

90-95 "

95-100 gy silty sandstone

100-105 yel-gy silty sandstone
105-110 yel-brn silty sandstone
110-115 lignite and yel-brn silty
sandstone

115-120 1lignite and gy claystone
120-125 "

125-130 gy siity claystone

130-135 1lignite and gy claystone
135-140 1lignite and gy clayey siltstone
140-145 gy siltstone

145-150 gy clayey siltstone

150-155 "

155-160 1t-gy siltstone

160-165 gy clayey siltstone and
claystone

165-170 gy clayey siltstone and

limeatone

170-175 gy clsyey siltstone and claystone
175-180 gy limestone

180-185 1lt-gy siltstone

185-190 gy clayey siltstone

190-195 "

195-200 gy sandstone




(continued)

Hole no:__ MK-17 Map- Date State. County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored
Remarks:
Recorded by, J. Spencer (Geologist) Recorded by‘ L. Smith
Lithology 8| Recording speed 25 ft/min Depth
=1 Gamma SP Density el

200-205 lignite and gy sandy siltstone
205~210 dk-gy clayey siltstone
210-215 "
215-220 gy siltstone
220-225 dk-gy~brn siltstone
225-230 "
230-235 gy siltstone and limestone
235-240 "
240-245 gy siltstone

"

245-250
250-255 1lignite and lt-gy-brn claystone

255-260 gy siltstone

260~265

265-270 "

270-275 gy sandy siltstome
275-280 "

280-285 gy fine sandstone
285-290 "

290-295 1t-gy siltstone

295~300 gn-gy fine sandstone
300-305 dk-gy siltstone
305-310 gy clsyey siltstone

310-315 gy clayey siltstone and
limestone

315-320 lignite and gy-brn silty

claystone

320-325 silty claystone
325-330 gy-brn silty claystone
330-335 gn-gy.sandy claystone
335-340 gy siltstone

340~345 no sample
345-350 gy fine sandstone
350-355 lignite and silty sandstone

355-360 gy sandy siltstone
360-365 no sample
365-370 "

370-375 dk-gy siltstone

375~380 gy clayey siltstoune
380-385 1lignite

385-390 gy siltstone

390-395 lignite and gy siltstone

395-400 gy siltstone

gt

=T

Poutay wedruy Pt RV




contin

Hole no:_ MK-17 Map: Date: State. County-
Elev: Location: Sec. , Tract Drilled depth.
Measured:__ , Hole size Cored

Remarks- 2nd log run.

Recorded by J. Spencer (Geologist)

Recorded by _L. Smith

Lithology

Strip

log

Recording speed 25 ft/min

Depth

SP Res Density

Feet
Meters

5-10
10-15

15-20
20-25

25-30

yel-brn silty sandstone and
gy claystone
yel-brn silty sandstone
lignits and yal-brn silty
sandstone
yel-gy claystoms
gy claystone
“

37

120

80
904
lOO~r3O
10
120
130440
140
150
160
170
1801

190

00-



ND

County

McKenzie

Hole no:_ MK-18 Map: Date- State:
Elev: Location: Sec. , Tract
Measured: Hole size: Cored:

Drilled depth:

’

Remarks: Not drilled.

Recorded by:J. Spencer (Geologist)  Recorded by:_L. Smith

Lith'Ogy Recording speed:

Strip log

Gamma SP Res

Density

Depth

Feet
Meters

38

50

T60




Hole noi__ MK-19  Map: Date: State.__ND County:_ McKenzie
Elev: Location: Sec. , Tract Orilled depth:
Measured: , Hole size: Cored.

Remarks- Not drilled.

Recorded by:J. Spencer (Geologist) Recorded by:_L Smith

Recording speed Depth

Lithology

Strip log
Feet
Meters

Gamma SP Res Density

30
1o

10030

-

110

]

1204

.ﬁ
130—‘_40

140

150

160
150
1704

-
180+
190
60
00~

39



Hole no: MK-20  Mop: Date: State:  ND County:_McKenzie

Elev: Location: Sec , Tract Orilled depth:
Measured: Hole size: Cored.

Remarks. Not drilled.

Recorded by:J. Spencer (Geologist)  Recorded by-_L. Smith

Recording speed. Depth

Lithology

Strip log

Feet
Meters

Gamma SP Res Density

10

10030
10
120-
130440
140-
150
160
1704
1801

190+

00-

40



Hole noi___ MK-21  mgp: Date- State.  ND County McKenzie
Elev: Location: Sec. , Tract Drilied depth:

Measured: Hole size: Cored-

b}

Remarks- Not drilled.

Recorded by:J. Spencer (Geologist) Recorded by _L. Smith

Recording speed: Depth

Lithology

Strip log
Feet
Meters

Gamma SP Res Density

10

40

100430

'30-"40

50

160

41



Hole no._ MK-22 Map _Squaw Gap Datel0-10-775tate._ ND County _ McKenzie
Elev._2478 ft  Location- T.146N, R.104W Sec _14 TroctSE SW NE_Drilled depth: 300 ft
Measured 1760 ft FEL 2600 ft FNL Hole size-__4 3/4 in.Cored No
Remarks
Recorded by J. Spencer (Geologist) Recorded by _L. Smith
lecording speed: 25 ft/min
. S LATNa Sl Res Density Depth
Lithology = TC=3 2 mv/div. .5 Q/div. TC=1 -
4 3|3
5 15 cps/div. .5 Keps/div., “ | 2
! - i Lo Tinml e e 0—1 O
0-5 tan fine sandstone F
5-10 weathered yel fine sandstone T
10-15 gy fine sandstone 10
15-20 clinker and gy silty fins ]
aandstone .
20-25 clinker r
25-30 brn-gy silty fine sandetone 20+
30-35 brn~-gy claystone o
35-40 clinker o i
40-45 " “ \
45-50 clinker and brn siltstons ;E;_ ‘U"_m
50-55 bran sandy siltstone “‘* N '
55-60 brn sandy siltstone and -t
claystone i 404
60-65 brn silty sandstone and
siltetone ~1
65-70 " )
70-75 " 5CH
75-80 gy silty sandstone
80-85 brn eilty sandstone and 7
yel-brn siltstone 60 =
85-90 gy silty sandstone and clayey ’
giltstone o0
90-95 8y siltstone and cbncs N
siltstone - 70+
95-100 gy-brn silty sandstone and
brn clayey eiltstome -
100-105 gy siltetone ,
105-110 gy silty claystone 80
110-115 " N
115-120 gy sandy siltstone
120-125 gy siltstone 9CH .
125-130 gy silty sandstone
130-135 " -
135-140 gy silty sandstone and gy 30
claystone 100+
140-145 gy claystone and silty
claystone T
145-150 gy silty claystone 1O
150-155 gy silty esandstone and
claystone -4
155-160 "
160-165 gy-brn sandy claystone 120+
165-170 gy sandy eiltstone and cbncs
siltstone -
170~-175 gy siltetone 130
175-180 lignite and gy siltstone Y340
180~185 1lignite and gy siltstone -
185-190 cbnce silty claystons
190-195 gy siltstone 140
195-200 gy fine sandstone
150
160 —
50
1704
1804
190
T-60
POoC-




.

(continued)

Hole no:_ MR-22 Map:___ Date: State:
Elev: Location: Sec. , Tract
Measuyred: , Hole size: Cored:
Remarks: ‘ ) :

Recorded by y. Sgencer (Geologist) __Recorded by: _L. Smith

-~

Lithology

Steip log

Gamma SP

Depth

_Recording speed: 25 ft/minm..

Feet

[Meters

200-208 gy f{ine sandstoae
205=210 gy very fine sandy siltastone sad
limestone .

210=215 gy sandy siltscons

215-220 gy fine sendetove

220-223 gy clayey siltscoas

225-230 olive~gy sandy siltstone
230=-235 1lignits sod gy -silcatone
235-240 gy clayey ailtacous oad lignile
240=243 gy claysy siltatous and silcy

sandstone
U5=230 gy silty claystoaa

230-253 gy-bra clayey siltstome

255=260 1t-ga-gy claystone and siltstane - b
260-263 lignies and lt gy 4ilty claystooef—
265-270 le-gy silty clayscone i
270-275 1lt-ga~gy claystoae
275-280 1t-gy silty claystone and

checs siltstone
280=233 gy silty claystoas
285-190 -
290-293 "
295-300 dk-gy clayey siltstone

70

~80

=30

Fi00

=10

120

43



Hole no:_ MK-23

Date- State.

ND

Elev.: Location:

Measured:

Sec. , Tract

Remarks. Not drilled.

Hole size: Cored.

Drilled depth:

Counfy: McKenzie

Recorded by:J. Spencer (Geologist)

Recorded by:_L_Smith

Lithology

Strip log

Recording speed

Gamma SP Res

Density

Depth

Feet
Meters

44

10

10030

|3O-‘_4O

50

T160




—_—

Hole no: MK—24 Map _Sather Lake Date 8-27-77State.  ND County _McKenzie
Elev._2460 ft | ocation. T-149N, R.102W Sec 30  TractSE SE SE_ Drilled depth. _ 900 ft
Measured® 35 ft FEL =~ 12 ft FSL Hole size 5 1/8 in. Cored No
Remarks-
Recorded by J. Spencer (Geologist) Recorded by _L Smith
ecording speed: 20 ft/min
Litholo g Liamma SP Res Density Depth
gy o 2 mv/div. .5 Q/div. C=1 1o
? 10 ¢ 5 Keps/di ll -

ps/div.

Va

0-5
5-10
10-15
15-20

20-25
25-30
30-35

35-40
40-45
45-50

50-55
55-60
60-63
65-70
70-15

75-80
80-85

85-90
90-95
95-100
100~-105
105-110

110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165

165-170
170-175
175-180
180-185
185-190
190-195
i95-290

sandy loam

ox sandstone

ox gy siltstone

bl-gy claystone and ox
claystone

gy claystone and siltstome

gy silty claystoae

gy claystone and calc
siltstone

gy siltstone and calc zone

gy claystone

lignite and bentonite and gy
claystone

1t-brn to gy claystoue

bl-gy claystone

"

1t-bron-gy claystone and
lignite and bentonite
lignite and claystone
gy silty claystone and cbace
frags
gy silty claystone
"

gy clayey sandstone
gy claystone
gy silty claystone and
beatonite
gy claystone and siltstone
gn-gy clayey siltstome
"

gy sandstone and cbncs frags

gy cbncs sandstone

gy-gn claystoane

gy siltstone

liganite and gy sandy siltstoae

go-gy claystome

gy sandstone

gy siltstone and bentonite and

calc siltstone

calc siltstone and gy siltstone

gy sandstoue

1t-bron-gy silty claystome

lt-brn sandy claystone

gy sandstone

lignite and gy sandy claystone
”

tiri

et

20

-50

6O




(continued)

Hole no:_MK-24 Map: Date’ State. County:

Elev: Location: Sec. , Tract Drilled depth:

Measured: , Hole size: Cored

Remarks:

Recorded by J. Spencer (Geologist) Recorded by _L. Smith

Lithology Z] Recording speed: 20 ft/min Depth

o I
=1 Gamma SP Density ¢z

200-205 bl-gy claystone
205-210 gy silty claystone
210-215 "

215-220 gy sandy claystone
220-225 gy sandstone

225-230 lignite and gy siltstome
230-235 gy claystone

235-240 gn-gy claystone

240-245 gy sandy claystone
245-250 lignite

250-255 lignite and gy silty claystone
255-260 gy siltstone

260-265 gn-gy silty claystone
265-270 gn-gy siltstone

270-275 gy sandy siltstone
275-280 gn-gy silty claystone
280-285 gy sandstone

285-290 "

290-295 1t-gy-gn siltstone
295-300 gy clayey siltstone
300-305 "

305-310 "

310-315 1lignite and gy siltstone
315-320 gy silty claystone
320-325 gy sandy siltstone
325-330 gy siltstone

330-335 "

335-340 gy siltstone and lignite
340-345 lignite

345-350 gy sandstone

350-355 gy siltstone

355-360 gy siltstone and silty limestoane
360-365 gy siltstone and lignite
365-370 no sample

370-375 "

375-380 gy sandstone and calc gy
siltstons

380-385 cbncs siltstone and bentoaite

385-390 sandstone and bentonite

390-395 no sample
395-400 1lt-gy-brn siltstone

=70

.
100

s

F120




(continued)

Hole no: MK- Map: Dote- Stote: County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored:

Remarks-

Recorded by J._Spencer (Geologist) _ Recorded by: _L. Smith

Lithology | Recording speed. 20 ft/min Depfr
:| Gamma SP Res Density 32
s

400-405 bentonite and gy siltstome
405-410 gy sandy claystone

410-415 gy sandstone

415-420 gy siltstone

420-425 gy silty claystone

425430 1t-gy siltstons and bentonite
430-435 1t-gy silty claystone
435-440  1lt-gy claystone

440-6445 bentonitic silty claystone
445-450 "

450-~455 "
455-460 bentonitic silty claystone and
lignite

460-465 no sample

465-470 lignite and siltstone
470-475 gy eiltstone

475-480 gy siltstone and bentonite
480-485 no sample

485~490 "

490~500 "

t}
]
i
!

t
H
cHHEH
ssadggdit
H

sggey

47



Hoie no.  MK-25 Map: Bear Butte Date 10-8-77g¢qte.  ND County__McKenzie
Elev.__ 2400 ft |ocation: T. 149N, R.101W Sec 33 | Tract_SE SE SE prilled depth: 400 ft
Measured: 470 ft FEL 150 ft FSL Hole size _4 3/4 inCored- No
Remarks-
Recorded by J. Spencer (Geologist) Recorded by _L. Smith
aecording speed: 20 ft/min Denth
_ g mma SP Res Density ept
Lithology - TC=4 .2 mv/div. .5 Q/div. TC=1 N B
b 2| &
- @ )
@ 15 cps/div. ' .5 Keps/diy. | 2
0-5 weathered yel sandy
siltstone
5-10 yel sandy siltstone and gy
sandy siltstone
10-15 lignite and gy sandy siltstone
15-20 lignite and cbncs siltstone s
and gy siltatone
20-25 lt-brn silty clsystone
25-30 gy silty claystone
30-35 gy sandy siltstone -
35-40 gy siltstone Wbt
40-45 gy claystone and ailtstone -
45-50 " e
50-55 " T
55-60 " by
60-65 gy clsyey siltstone and gy et
claystone -
65-70 " -
70-75 " .
75-80 " =
80-85 "
85-90 "
90-95 "
95-100 gy ssndy siltstone
100-105 lignite and gy ssndy
siltstone
105-110  lignite and dk-gy silty
clsystone
110-115 "
115-120 "

120-125 gy sandy siltstone

125-130 1lignite and gy-gn claystone

130-135 gn claystone

135-140 gn-gy clayey siltstone

140-145 gy sandy siltstone

145-150 gy clayey fine sandstone

150-155 lignite snd lt-gy-brn
claystone

155-160 dk-gy sandy siltstone

160-165 gy siltstone

165-170 gy clsysy siltstone

170-175 gy silty clsystome

175-18C "

180-185 gy clayey siltstone
185-190 gy sandy claystone
190-195 gy fine sandstone
195-200 dk-gy siltstons




(continued)

Hole no:__ MK-25 Map: Date: State. County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored.

Remarks-

Recorded by J. Spencer (Geologist) _ Recorded by _L. Smith

Lithology €| Recording speed: 20 ft/min Deptut’w
| Gamma SP Res Density ¢ 3

200-205 gy sandy siltstone and cbncs
frags

205-210 gy siltstone

210-215 gy very fine sandstone

215-220 lignite and dk-gy siltstone

220-225 lignite and dk—gy silty
claystone

225-230 gy silty claystone

230-235 "

235-240 no sample

240-245 gy sandy siltstone

245-250 gy sandstone

250-255 "

255-260 "

260-265 gy silty sandstone

265-270 "

270-275 no sample

275-280 gy silty sandstone

280-285 gy sandy claystone and
silty sandstone

285-290 gy eilty sandetone

290-295 no sample

295-300 "

300-305 "

305-310 "

310-315 "

315-320 "

320~-325 "

325-330 "

330-335 "

335-340 lignite and gy fine sandstone

340-345 lignite

345-350 lignite and gy sandstone

350-355 gy eandstone

355-360 "

360-365 "

365-370 "

370-375 gy eendy eiltstone

375-380 "

380-385 "

385-390 "

390-395 "

395-400 dk gy siltstone




Hole no:__ MK=26 _ Map: Date State- ND County:_McKenzie

Elev: Location: Sec. , Tract Drilled depth:

Measured: , Hole size- Cored.

Remarks: Not drilled.

Recorded by:J. Spencer (Geologist) Recorded by-_L. Smith

Recording speed Depth

Lithology

Strip log

Gamma SP Res Density

Feet
Meters

040

120

1004730
HOH
120
130440
1404
150+
160
50
1704

leO*r

ISOW

00

50



Hole no: MK-27 Map: Date- State. ND County:__McKenzie
Elev: Location: Sec. , Tract Drilled depth:

Measured: Hole size: Cored.

]

Remarks. Not drilled.

Recorded by: J. Spencer (Geologist) Recorded by:_L. Smith

Recording speed Depth

Lithology

Strip log
Feet
Meters

Gamma Sl Res Density

-10

130—‘_40

160

51



Hole no. MK-28 Map: Flat Rock Butte pgte 10-18-73tqte. ND County._McKenzie

Elev._2662 ft Location: T.145N, R.103W_Sec _14 , Tract SE SE NE Drilled depth _ 600 ft

Measured: 250 ft FEL,2550 ft FNL Hole size 4 3/4 inCored. No

Remarks-

Recorded by J. Spencer (Geologist)  Recorded by _L_Smith

|
o .cording speed: 25 ft/min Depth
. <} . - ¢
° CIAG Sk Hes Density
Lithology N TC=4 2 mv/div. = .5 Q/div. 1 T
= 5 %
%] . [
-15 cps/div. .5 Keps/div., 1=
R IR
0-5 topsoil and yel silty sandstone
5-10 yel-brn silty sandstore
10-15 yel-brn silty sandstone and
yel-gy claystone
15-20 "
20-25 yel-brn silty sandstone and
yel-gy siltstone
25-30 yel-brn siltstone
30-35 "
35-40 gy silty claystone
40-45 lignite and gy sandy siltstone
45-50 gy siltstone
50-55 lignite and gy cbncs siltstone
55-60 gy claystone and cbncs
siltstone
60-65 cbnes sandy siltatone
65-70 gy claystone and siltstone
70-75 gy fine sandstone
75-80 "
-80-85 gy fine sandstone to siltstone
85-90 gy fine sandstone
90-95 gy cbncs siltstone

95-100 gy sandstone and claystone
100-105 "
105-110 gy very fine sandstone snd
claystone
110-115  dk-gy clayey siltstone
115-120 lignite and gy silty clsystone
120-125 gy silty claystone and limonite
125-130 gn-gy sandy claystone
130-135 dk-gy clayey sandstone
135-140  dk-gn-gy silitstone and cbnce
frags
140-145  dk-gn-gy fine sandstone
145-150 gn sandy siltstone
150-155 dk gy sandy siltstone
155-160  lignite and sandy siltstone
160-165 lignite and gy claystone
165-170 gy sandstone and dk-gy silty
claystone
170-175 bl-gy siltstone and sandy
siltstone
”

175-180
180-185 gy fine sandstone
185-190 no sample

190-195 silty sand and claystone
195-200 lignite and gy sandstone




(continued)

Hole no:  MK-28 Map: Date: State- County:
Elev.- Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored.

Remarks:

Recorded by J. Spencer (Geologist)

Recorded by:_L. Smith

Lithology

log

Strip

Recording speed. 25 ft/min

Depth
i

200-205
205-210
210-215
-215-220
220-225
225-230
230-235
235-240
240-245
245-250
250-255
255-260
260-265
265-270
270-275
275-280
280-285
285-290
290-295

295-300
300-305
305-310
310-315
315-320
320-325

325-330
330-335
335-340

340-345

345-350
350-355
355-360
360-365
365-370
370-375
375-380
380-385
385-390
390-395
395-400

cbnes siltstone and gy claystone
lt-gy very fine sandstone
gy sandy siltstone

"

dk-gy claystone and siltstone
gy claystone and siltstone
no sample
lt-gy fine sandstone
gy sandstone
no sample

"

gy silty claystone

gy sandy siltstone

lignite and sandy siltstone

lignite

lignite and gy clayatone

gy claystone

cbncs siltstone and gy silty
claystone

gy claystone and siltstone

gy silty sandstone snd claystone

"

"

I1t-gy clayey siltstone

1t-gn-gy sandy siltstone and
cbnes siltstone

lt-gy siltstone

gy clayey siltstone

lignite and limestone and gy
claystone and siltstone

dk-gy claystone and gy sandy
siltstone

brn silty claystone

gy claystone

gy clayey siltstone

gn fine sandstone

dk-gy cbnes siltstone and 1ign1te'

gy claystone and siltstone
no sample

gn-gy siltstone

cbncs siltstone

gy siltstone

gn-gy claystone and siltstone

I, 1,1
HHH

1
Hi

T
1

T
HHHHHE

=

.-

St pm e
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120




(continued)

Hole no:__ MK- Map- Date State. County:
Elev: ___ Location- Sec. , Tract Drilled depth
Measured- , Hole size: Cored.

Remarks

Recorded by-J Spencer (Geologist) _Recorded by _L. Smith

Lithology €| Recording speed 25 ft/min
| Gamma Sp Res Density

400-405 gy sandy siltstone

405-410 "

410-415 gy fine sandstone

415-420 gy silty claystone

420-425 gn claystone and gy siltstone

425-430 no sample

430-435 "

435-440 gn claystone and cbncs
siltstone

440-445 gy clayey siltstone

445-450  dk-gy claystone and siltstone

450-455  dk-gy claystone and sandy
siltstone

455-460 gy-gn siltstone

460-465 no sample

465-470 gy claystone and siltstone
470-475 "

475-480 "
480-485 "

485-490 "
490-495 gy fine sandstone and dk-gy

claystone
Ll

495-500

500-505 no sample
505-510 "
510-515 "
515-520 "

520-525 lignite

525-530 dk-gy fine sandstone
530-535 dk-gy siltstone
535-540 no sample

540-545 gn-gy ssndstone

545-550 dk-gy sandy siltstone

550-555 1t-gn-gy sandy siltstone

555-560 1lignite and gy siltstone

560-565 lignite
565-570  lignite and gy claystone

570-575 no sample
575-580 fine sanditone

580-585 "
585-590 "
590-595 "
595-600 "

140

180




ND McKenzie

County:

Hole no:__ MK-29 Map: Date- State:

Elev: Location: Sec. , Tract Dritled depth:
Measured: Hole size: Cored.

b

Remarks. Not drilled.
Recorded by J. Spencer (Geologist) Recorded by._L. Smith

Recording speed: Depth

Lithology
Gamma SP Res Density

Strip log
Feet
Meters

-0

|Oo_1"30

l30"‘_40

55



Hole no:

Elev:_ 2400 ft | ocation: L+ 145N, R.104W.ge. 8 , Tract NE NE NW_Drilled depth:

MK-30

Map:

Squaw Gap

Date1l0-11-73Btate.

ND

County:

McKenzie

460 ft

Measured: 2000 ft FWL,450 ft FNL Hole size: % 3/4 in. cored. No

Remarks. Drilling foam 30-79 ft; gamma rerun 0-39 ft; density rerun 0-100 ft

Recorded by:J. Spencer (Geologist)

Lithology

{amma
TC=3

log

Q
=
P
[92]

0-5

5-10
10-15

15-20
20-25
25-30

30-35
35-40

40-45
45-50
50-595
55-60
60-65
65-70

70-75
75-80

80-85
85-90
90-95
95-100
100-105

105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145

145-150

150-155
155-160
160-165
165-170
170-175

75-180

183-185
185-190
190-195
195-200

weathered yel-brn
sandstone
"

yel-brn sandy siltstone and

claystone

yel-bru sandy siltstone and

siley

claystone and cbncs

siltstone

yel-brn silty sandstone
cbncs siltstone and gy

siltstone
gy siltstone
dk-gy siltstone
"

gy siltstone and claystone

gy sandy siltstone
gy sandy siltstone and

linestone
gy fine sandstone

gy sandy siltstone and
cbues siltstone

cbncs siltstone
gy siltstone

gy siltstone and gy limestone

gy siltstone

gy clayey siltstone and

siltstone
gy siltstone
"

fine sandstone
"

:34

gy siltstone

gy very fine sand

gy siltstone

gy silty clayston
siltstone

gy siltstone and claystone

and sandstoune
"

lignite

lignite and gy siltstone

cbacs sandy silts
gy claystone and

claystone
gr siltstone

gy-bru sandy silt
"

gy-brn and gn sandy siltstome

gy fine sandstone

stone

e and

toune
silty

and lignite

stoae

lecording speed:

Recorded by:_L. Smith

25 ft/min

Sp R
9 mv/div. o5 @/div.

Density
TC=1

Depth

Feet

.5 Kcps/div.

e

drilling
foam sz e’ ©

10039

50




(continued)

Hole no:_ MK-30 Map: o Date State. County:
Elev:_________ Location:. Sec. , Tract Drilled depth:
Measured: _ , Hole size:_ Cored

Remarks:

Recorded by J. Spencer (Geologist) Recorded by _L_Smith

' i Depth
LithlOgy g Recording speed- 25 ft/min p w
5| Gomma SP Res Density g3

200-205 gy siltstone and cbacs siltstone

205-210 gy clayey siltstone

210-215 "

215-220 cbncs siltstone and silty
sandstone

220-225 cbncs sandy siltstone

225-230 gy sandy clayey siltstone

230-235 gy-brn sandy siltstone .

235-240 gy siltstone and claystone streaks!. ..

240-245 "

245-250 " -

250-255 silty fine sandstone and siltstone|:

255-260 "

260-265 no sample

265-270 sandstone

270-275 "

275-280

280-285 fine ssndstone

285-290 "

290-295 "

295-300 "

300-305 "

305-310 lignite and ssndy siltstome

310-315 gy-brn sandy siltstone and
claystone

315-320 gy siltstone

320-325 no sample

325-330 "

330-335 gy very fine sandstone

335-340 gy sandstone and lignite

340-345 brn sandy siltstone

345-350 gy siltstome

350-355 gy sandy siltstone

355-360 1lt-gy sandstone

360-365 1lt-gy sandstone and sandy
siltstone

365-370 lt-gy sandstone

370-375 gy sandy siltstone

378-380 sandstone

=1
—
I

IR

380-385 "
385-390 "
390-395 "
395-400 "




(continued)

Hole no MK-30 Map: Date- State- County:
Elev: Location- Sec. , Tract Drilled depth:
Measured: , Hole size: Cored.
Remarks:
Recorded by:J. Spencer (Geologist)  Recorded by:_L. Smith
) o . . : Depth
Lithology 8| Recording speed: 25 ft/min
o B
- . Q
| Gamma SP Res Density El8
400-405 no sample
405-410 gy silty sandstone
410-415 dk-gy siitstone
415-420 " -
420-425 gy silty claystone
425-430 gy siltstone and marcasite
430-435 lignits
435-440 siltstone
440-445 gy very fine sandstone b
445-450 gy siltstone b 130
450-455 gy sandy siltstone 1
455-460 gy siltstons =
£
o
= B
HES
=5 140
—~
480+
, i
3901150
00-
i
5104
»
152 0
60
530
540
550
\ T 170
560
570
580
.
904180
600

58



Datel0-19-7B¢qte.

ND

County

McKenzie

Hole no MK-31 Map:__Sheep Creek
Eiey.- 2213 ft

Measured. 40" ft FWL ’2500 ft FNL Hme.gze, 4 3/4‘in(]"ed;-N0

Remarks

Surface casing 0-17.5 ft,

Location- T.147N, R.103W Sec 15 | TractSW _SW NW_ Drilied depth: 260 ft

Recorded by J. Spencer (Geologist)

Recorded by _L _Smith

log

Lithology

Strip

decording speed: 25 ft/min

L3aUrma
TC=4

Sk
2 mv/div.

15 cps/div.

0-5
5-10
10-15
15-20
20-25
25-30
30-35

35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
715-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135

135-140
1640-145

145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

yel-brn weathered sandstone
"

"
”

sandstone
"

cbncs sandstone and gy-yel

sandstone

gy clayey siltstone

"

gy fine sandstone
"

gy fine sandstone and lignite
lignite and gy med sandstone
gy silty claystone
gy sandy siltstone
gy silty claystone
gy sandy claystone
gy siltstone and lignite
gy silty claystone
gy sandy claystone
gy siltstone and lignite
gy claystone
gy-brn sandy siltstome
lt-gy siltstone
gy clayey siltstone
"

gy siltstone and fine

sandstone
"

sandstone and claystome
streaks
"

no sample

)

dk-gy-brn siltstone

gy silty claystoune

dk-gy siltstone

lt-gy siltstone

gy siltstone and claystone
and lignite

HHHH MR

i

-y

-

Res
.5 Q/div.

Density

5

chs4§;v.
[P .

TC

1

e

Depth

—
-
[-¥]
@
W

10

|30~_4O

160

170

]

|80~k

191
T-60
P00




(continued)

Hole no:_ MK-31 Map: . Date _ state: County:

Elev: Location. Sec.____, Tract _ Drilled depth:

Measured: , Hole size: Cored.

Remarks:

Recorded by:J. Spencer (Geologist)  Recorded by _L. Smith

Lithology 2| Recording speed: 25 ft/min Depth

o w
:| Gamma SP Res Density ® 3

200-205 gy siltstone and claystone
205-210 gy-brm silty claystone
210-215 gy fine sandstone

215~220 gy siltstome and lignite
220-225 "

225-230 gy siltstone

230-235 gy siltstone and lignite
235-240 gy siltstone and claystone
240-245 gy siltstone

265~250 "

250-255 "

255-260 no sample

B |

l

]
1

T
{

[HHHHN
AN MM

TFno

F”O

120

60



Hole no MK-32 Map _Sheep Creek Date 10-9-775tqte.  ND County __ McKenzie

Elev._2398 ft  (ocation. T.147N, R.103W. Sec _30  TractSW SE NW_ Drilled depth. 420" ft

Measured 920 ft FWL 2400 ft FNL Hge size: 4 3/4 inCored No

Remarks- .

Recorded by J Spencer (Geologist) Recorded by _L Smith

RO R o

Zlecording speed: 25 ft/min

Litholoa: 3 Gamma Sp Res Density
gy N TC=4 2 mv/div. .5 9/div. TC=1
wn

0-5 clinker
5-10 "
10-15 "
15-20 no sample
20~25 1t gy-brn claystone and

silty claystone
25-30 gy limestone and 1t-gy

siltstone
30-35 gy siltstone
35-40 1t-gy silty claystone

and siltstone
40~45 "
45-50 yel-gy siltstone and gy

silty claystone
50-55 siltstone and silty

claystone and lignite
55-60 lignite snd gy siltstone

' snd clsystone

60-65 gy silty claystone and

slltstone
65-70 gn sandy siltstone
75-80 gn sandy siltstone
80-85 1t-gy siltstone b
85-90 " ]
90-95 lt-gy siltstone and claystome |

95-100 brn claystone and ssndy
siltstone and lignite

100-105 gy siltstone

105-110  gn-gy sandy siltstone and

{HIE

lignite —
110-115 1lignite and gy clayey o
siltstone iy
115-120 gy siltstone and clayey T
siltstone =

120-125 gy sandy siltstone

125-130 gy clayey siltstone

130-135 gy siltatone and dk-gy
silty claystone

135-140 gy siltstone

140-145 gy siltstone and sandy
siltstone

145-150 gy limestone and siltstone

150-155 !

155-160 no sample

160-165 cbncs siltstone and fine
sandstone

165-170 gy fine sandstone

170-175 gy sandstone

175-180 "

180-185 sandstone

185-190 "

190-195  cbnes silty sandstone

195-200 silty sandstone and gy
clayey siltstone

i

[Sgas
12329

u

1

Tl




(continued)

Hole no-_ MK-32 Map- Date State. County:
Elev.- Location: Sec , Tract Orilled depth:
Measured: , Hole size - Cored.

Remarks

Recorded by J. Spencer (Geologist) Recorded by:_L. Smith

i g i 25 £t /mi Depth
Lithology o | Recording speed /min w
&1 Gamma SP HE

200-205 gy clayey siltatone and

siltstone o

205-210 gy eilty clsystons and ]

siltstons F - =

210-215 gy eiltstons o
n

T
|

215-220

220-225 no sampls

225-230 1t-gy clsystone and
siltatone

230-235 no sample

235-240 1t gy-brn eiltstone

240-245 no msample

245-250 gy siltstone

250-255 gy siltstone and cbncs

|
.

H

|
!
5

J

eiltstone
255-260 gy siltstone end silty
sandatone
260-265 gy clayey siltstone
265-270 "

270-275 gy clayey ailtatone and
ailty clayatone

275-280 gy clayey siltstone and
silty sandstone

280-285 gy siltatone

285-290 gy sandy siltstone

290-295 gy silty sandstone

295-300 gy siltetone

300-305 gy clayey siltsatone

305-310 dk-gy siltatone and lignite

310-315 dk-gn-gy sandy siltatome

315-320 tan calc siltstone and gy
sandy siltatons

320-325 1t-gy clayey siltstone

325-330 gy siltstone -

330-335 gy clayey ailtatone

335-340 gy siltstone

340-345 gy sandy siltatone

345-350 1lt-gy siltatone iy
350-355 gy siltatone and lignite —
355-360 no sample —
360-365 " |
365-370 cbnca siltstone and el

clsystone —
370-375 no sample ]
375-380 " it
380-385  sandatone piiet
385-~390 " - - —| 1
390-395 " S 00
395-400 " St

Sglis

P )

1o




(continued)

Hole no:_ MK-32 Map: Date- State. County:
Elev: Location: Sec. , Tract Drilled depth:
Measured- , Hole size: Cored.

Remarks-

Recorded by:J. Spencer (Geologist) Recorded by._L. Smith

log

Lithology Recording speed: 25 ft/min

Gamma SP Res

Strip

Depth

Feet
Meters

[2evy

400-405 sandstone

405-410 "

410-415 "

415-420 gy sandy siltstone and
sandstone .

=i

Pt

X

T
3
ruusd

T
i

1S S

[ ....L_.‘_Q ———

T30

604140

4901150

5904180

63



Hole no. MK-33 Map: Blue Buttes DOY89—23—77SﬂHe» ND County- McKenzie
Elev._2488 ft |ocation T-15IN, R.95W gec 21 Trqct NW NW NW Drifled depth. _ 400 ft
Measured:_15 ft FWL 84 ft FNL  Hole size. 4 3/4 in.cgreq. No
Remarks.  Logged through drill pipe, density rerun 0-40 ft
Recorded by J. Spencer (Geologist) Recorded by _L Smith
idecording speed ;
Litholo 4 ‘;L_.mm\a ¥ pS;: 20 ftxg/:l:n lensity Depth
= : 2ns
¥ - TC=3 e TT
- L g
5 e

0-5
5-10
10-15
15-20
20~-25
25-30
30-35

35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

brn sandstone and gravel
n"

"
1t—brn sandstone and gravel
"

"

gy silty claystone and

lignite
lignite and gy claystone
sandy claystone and limonite
lignite and gy claystone
brn-gy claystone
gn-gy claystone
gy claystone
lignite and gy claystone
gn-gy silty claystone

I

gy claystone
I

brn silty claystone
lignite and gy claystone
gy claystone and limestone
gy claystone

H

silty gy claystone
chert-bearing gn-gy claystone
gy claystone

L1

silty gy claystone
clayey sandstone
"

gy sandy claystone
gy silty claystome
no sample

§ 53844 Shad!

der

et
L3

!

!
3

L

e
143

pogds




(continued)

Hole no__ MK-33 Map Date- State. County"
Elev Location Sec. , Tract Drilled depth:
Measured- , Hole size Cored.

Remarks

Recorded by J. Spencer (Geologist) Recorded by _L Smith

i g | 20 ft/min Depth
Lithology €1 Recording speed m
= | Gamma Sp Res Density ® §

200-205 gy claystone
205-210 1lignite snd gy clsystone
210-215 gy claystone
215-220 "
220-225 gy claystone and lignite
225-230 lignite snd gy clsystone
230-235 gy sandy clsystone
235-240 gy sandstone
240-245 gy sandy claystone
245-250 gy claystone
250-255 "
255-260  lignite
260-265 1lignite and gy claystone
265-270 gy siltstone
270-275 "
275-280  sandstone
280-285 lignite and silty claystone
285-290 lignite and sandy claystome
290-295 gy claystone
295-300 "
300-305 no sample
305-310 clsyey sandstone
310-315 "
315-320 no sample
320-325 "
325-330 "
330-335 "
335-340 gn ssndstone
340-345 "
345-350 "
. 350-355 "
355-360 no sample
360-365 clayey sandstone
"

365-370

370-375 "
375-380 no sample
380-385 "
385-390 "
390-395 "
395-400 "

pret
L

pegss
Terell

r *F{F rr

o=

[

i

S

r,

e

P

FHHET
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Hole no. MK-34 Map:__ Charlson SW Date 10-4-775tqte.  ND County__McKenzie

Elev. 2242 ft  Location. T.153N, R.96W  Sec 13  TractSE NE SE  Drilled depth:___ 400 ft

Measured: 5 ft FEL 1400 ft FSL Hole size _%4 3/4 inCored._No

Remarks

Recorded by J_Spencer (Geologist) Recorded by _L_Smith

itecording speed: 20 f.t/min

, g Gamma SP Res i enaj Depth
Lithology TC=4 2 mv/div. .5 Q/div. W
1Q cps/diy. wl®
: ‘ 0
0-5 no sample
5-10 ox till
10-15 "
15-20 "

20-25 ox till and brn siltstome
2530 brn silty sandstone

30-35 brn silty sandstone and lignite
35-40 no sample

40-45 1t-brn siltstone and limonite
45-50 8y claystone

50-55

55-60 1t-brn siltstoce
60-65 "

65-70 "

70-75 "

75-80 "

80-85 "

85-90 gy silty claystone and ligmite
90-95 lignite and brn siltstone
95-100 gy claystone and siltstone
100-105 cbncs siltstone and lignite
105-110 1lignite and gy siltstone
110-115 1lt-gy siltstone
115-120 "
120-125 sandy siltstone
125-130 1lt-gy clayey siltstone
130-135 gy siltstone
135-140 1t-gy siltstone
140-145 no sample

"

I TS T 0 1

|
|

145-150

150-155 gy claystone and silty
sandstone

155-160 no sample

160-165 "

165-170 "

170-175 "

175-180 gy siltstone and lignite

180-185 dk-gy siltstone

185-190 cbncs sandy siltstone and
claystone

190-195 gy silty claystone and lignite

195-200 gy sandy siltstone and
claystone

RARRRRRRAR

Th
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R
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Hole no:

Elev.

(continued)

Date-

State: County:

MK-34 Map:

Location:

Sec. , Tract

Measured: ,

Remarks:
Recorded by-J. Spencer (Geologist)

Hole size:

Drilled depth:

Cored-

Recorded by _L. Smith

Lithology

log

Strip

Recording .speed:

Gamma SP

20 ft/min

Density

Depth

Feet
Meters

200-205
205-210
210-215
215-220
220-225
225-230
230-235
235-240
240-245
245-250
250-255
255-260
260-265
265-270
270-275

275-280

280-285
285-290
290-295
295-300
300-305
305-310
310-315
315-320
320-325
325-330
330-335
335-340
340-345
345-350
350-355

355-360
360-365
365-370
376-375

375-380

380-385
385-390
390-395
395-400

siltstone
clsystone
"

8Y
8y

sandy
silty

silty clsystone snd limestone
silty claystone
"

34
8y

claystone
claystone snd siltstone

34
134

gn-gy cbncs siltstone and lignite

dk-gy clsyey siltstone
gy sandy claystone
"

gy silty sandstone
i

gy silty sandstone and cbncs
siltstone
gy sandy claystone snd cbncs
siltstone and lignite
"

gy sandy claystone and siltstome |-
”

silty claystone snd siltstone
gy silty claystone
brn siltstone
dk-gy siltstone
1t-gy sandy siltstome
gy siltstone
"

gy silty claystone
gy siltstone
gy sandstone
lignite
lignite and gy sandstone and
siltstone
lignite
lignite and gy claystone
LU

gy silty sandstone and cbncs
siltstone
gy sandy claystone and cbncs

siltstone
"

"

gy silty sandstone
silty sandstone
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Hole no.  MK-35 Map. Blue Buttes SE pate 9-11-7d4qte. ND County McKenzie

Elev:_2320 ft (ocation T-150N, R.95W sec 8  Tract SE SE SE billed depth __340 ft

Measured 27 ft FEL 6 ft FSL _ Hole size 5 1/8 ingored No

Remarks Water added while logging, second water level at 95 ft.

Recorded by J. Spencer (Geologist) Recorded by _L Smith

itecording speed: 20 ft/min
. Gamma Sk Res Density
Lithology TC=4 2 mv/div. .5 @/div.  TC=1

log

Strip

10 cps/diy. ‘
:I‘“'i IS B . " NP L b e e O‘TO

+3 Kcps/div.

0-5 gy sandatone and claystone
5-10 cbncs ox siltstone and sandatone
10-15 ox siltstone and limonite
15-20 ox claystone
20-25 ox siltstone
25-30 gy claystone
30-35 dk-gy siltstone
35-40 gy sandy siltatone
40-45 gy sandy siltatone
45-50 lignite and gy cbncs sandatone

and siltstone
50-55 cbnecs siltstone
55-60 gy sandy siltatone and lignite
60-65 lignite and 1t gn-gy claystone
65-70 gy claystone
70-75 gy clsystone and siltstone
75-80 "
80~85 "
85-90 calc sandstone and dk-gy

sandy siltatone
90-95 gy siltstone and claystone
90-100 !
100-105 sandstone and cbncs siltatone
105-110 dk-gy sandy claystone
110-115 gy claystone
115-120 brn-gy siltstone
120-125 gy siltstone and clayatome
125-130 gy sandstone
130-135 "
135-140 "
140~145 "
145-150 "
150-155 gy sandstone and calc zone
155-160 calc aandstone
160-165 no sample
165-170 "
170-175 gy silty sandstone and some
claystone

"
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175-180
180-185 "
185-190 "
190-195 "
195-200 "
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(continued)

Hole no:__ MK-35 Map: Date State- County:
Elev: Locotion: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored:

Remarks:

Recorded by:J. Spencer (Geologist)  Recorded by-_L. Smith

Depth

log

Recording speed: 20 ft/min

Lithology

Strip
Feet
Meters

Gamma SP Res Density

200-205 gy silty sandstone

205-210 gy silty sandstone and lignite

210-215 1lignite

215-220 lignite and gy sandy claystoune
and cbncs siltstone

220-225 lignite and gy silty sandstone

225-230 cbnes silty sandstone

230-235 cbncs silty sandstone and chncs
Zone

235-240 gy silty sandstone and claystone

240~245 1lignite silty sandstone

245-250 lignite

250-255 brn sandstone

255-260 gn-gy sandy siltstone snd
cbnes frags

260~265 gy siltstone

265-270 silty sandstone

270-275 silty sandstone and claystone

275-280 no sample

280-285 "

285-290 gy silty sandstone

290-295 "

295-300 "

300-305 "

305-310 "

310-315 "

315-320 "

320-325 "

325-330 gy silty sandstone and claystone

330-335 gy silty sandstome and siltstome

335-340 "
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MK-36

Figure 4 Ranch

ND

Hole no: Map Date 10-5-77stqte. County:_McKenzie
Elev: 2452 ft [ocotion: T.149N, R.95W  Sec. 28 , Tract_SE SE SE Drilled depth: 600 ft
Measured: 272 ft FEL , 25 ft FSL Hole size: & 3/4in.Cored. No
Remarks-
Recorded by J. Spencer (Geologist)  Recorded by _L Smith
necording speed: 20 ft/min Depth
. g Gamma SP Res Density P
Lithology N TC=4 2 mv/div. .5 Q/div. TC=1 T
= 3| 5
= @ b
? 10 cps/div. .5 Keps/div. _1=
o eqeeme e
jpegbeusand SRU "O
0-5 ox sandutone S
5-10 ox sandstone and claystone
10-15 "
15-20 ox sandstone and calc zone
20-25 ox sandy claystone -
25-30 gy sandy claystone
30-35 8ilty sandstone and ox
claystone
35-40 ailty sandstone and ox
claystone and limonite
40-45 dk silty claystone and -1C
lignite
45-50 dk-gy claystone
50-55 gy siltstone
55-60 "
60-65 gy sandy siltstone
65-70 gy sandy siltstone and cbnecs -
siltstone
70-75 gy sandy siltstone
75-80 gy clayey sandstone
80-85 gy silty sandstone
85-90 gy sandy siltstone
90-95 " 120
95-100 gy clayey siltstone
100-105 gy sandy siltstone
105-110 "
110-115 gy sandy siltstone and brn
siltstone and lignite
115-120  gn-gy ssndstone
120-125 gy very fine sandstone
125-130 gy claystone and limeetone
130-135 gy fine sandstone
135-140 gy silty claystone
140-145 " L20)
145-150 gy sandy siltstone ~
150~155 "
155-160 i1t-gy siltstone
160-165 cbncs siltstone and gn
claystone
165-170  gn-gy ssndstone snd gn |
claystone
170-175 "
175-180  brn claystone
180~185 gy eendy clsyatons
185-190 cbncs siltstone and gn
siltstone 40
190-195 gy claystone and siltstone
190-200 gy silty claystone
50
’—
60
AY




(continued)
Map:

Hole no:  MK-36
Elev

Measured:

Date-

Location:

State.

County:

Sec. ,

Remarks-

Hcle size -

Tract
Cored

Drilled depth:

Recorded by-J. Spencer (Geologist)

Recorded by _L_Smith

Lithology

Recording speed:

Gamma SP

20 ft/min

Res

Density

Depth

Feet

Meters

200-205
205~210
210-215
215-220
220~225
225-230
230-235
235-240
240-245
245-250
250-255
255-260
260-265
265-270
270-275
275-280
280-285
285-290
290-295
295-300
300-305
305-310
4 310-315
315-320

320-325
325-330
330-335
335-340
340-345
345-350
350-355
355-360
360-365
365-370

370-375
375-380
380-385
385-390
390-395
395-400

ailty
silty

claystone and lignite
clasystone

1t-gy siltstone
”

cbncs siltstone
"
lignite and brn claystone
gy siltstone
gy fina sandstone
"

gy fine sandstone and lignite
lignite and sandy claystone
cbncs siltstone
gy fine assndatone
gy sandy siltatone
gy sandstons

"

gy siltstone and claystona

8y
34

8y
34

siltstone
siltstone
”
siltatone
clsyey cbncs siltstone and

lignite
lignite end gy siltstone
gy siltstone
"

gy ssndstone
"

gy siltstone

gy fine sasndstone

gy siltstone

gy sandstone and claystone and
lignite

cbncs siltstone

gy siitstona

no sample

gy siltstone and lignite

dk gy siltstone

limestone snd gy ssndy siltatone

L




(continued)

Hole no MK-36 Map- Date State. County: .
Eley Location - N Sec , Tract Orilled depth:
Measured , Hole size Cored-

Remarks

Recorded by J. Spencer (Geologist) Recorded by _L. Smith

Lithology €| Recording speed 20 ft/min Depth
»| Gomma SP Res Density gl

400-405 limestone and gy clayatona

405~410 lignite and claystone

410-415 gy siltstone and cbncs
siltstone

415-420 gy sandy siltstone and ligonite

420-425 gy sandy siltstone

425-430 "

430~435 "

435-440 "

440-445 gy fine sandstone

445-450  1t-gy claystone

450-455 gy siltstone and cbncs

siltstone
455-460  no sample
460465 "
465-470 "
470-475 "

475-480 gy sandstone

480-485 cbncs sandy siltatone
485-490 gy fine sandstone
490-495 lignite and gy sandy siltstone
495-500 "
500-505 cbncs siltstone
505-510 gy siltstone

510~515 nd sample

515~520 "

520-525 gy fine sandstone
525-530 gy sandy siltstone
530~535 "

535~540 no sample

540-545 gy fine sandstone
545-550 gy siltstone

550-555 gy fine sandstone
555-560  lignite

560~565 no sample

565-570 "

570-575 gy siltstone

575-580 "

580-585 no sample

585-590 dk-gn-gy siltstone
590-595 gy sandstone

595-600 gy siltstone and claystone




Hole no.__MK=37 _ Map: Keene Date 9-20-77State.__ ND County McKenzie

Elev- 2456 ft Location. T.152N. ,R.96W. Sec 17 | TractSE SE SE _Drilled depth: 400 ft

Measured- 10 ft FEL 123 ft FSL  Hole size 5 1/8 in. Cored Ng

Remarks _ lst log run through drill pipe 0-388 ft; 2nd log run 0-303 ft. (see page 75)

Recorded by J. Spencer (Geologist) Recorded by:_L Smith

. tecording speed: 20 ft/min Depth
Lithology = tanma Sk Res Density
o TC=4 2 mv/div. .5 Q/div. TC=1 >
- . » 5
& cl2
10 cps/div. .3 Keps/div., L=

0-5 t111 et 070

5-10 " o=

10~15 " e

15~20 "

20-25 ox sandstone

25-30 "

30~-35 "

35~40 "

40~45 "

45-50 "

50-55 no sample

55-60 "

60~65 "

65~70 "

70~75 "

75-80 "

80-85 gy sandy siltstone and lignite

85-90 lignite end cbncs siltstons

90-95 gn-gy claystone and siltstone

95-100 gy clayey siltstone

100-105 gy sandstone snd clayey

siltstone
105-110 "
110-115 gy very fine sandstone and
claystone

115-120 cbncs siltstone and claystone
120-125 lignite and cbncs siltstone
and sandstone

125-130 "

130-135 gy cbnes sandy siltstone

135-140 "

140-145 cbncs sandy siltstone

145-150 gy fine sandstone

150-155 gy siltstone and sandstone

155-160 gy sandy siltstone

160-165 gy siltstohe and lignite

165-170 1lignite and cbncs claystone

170-175 cbncs siltstone and bron-gy
siltstone

175-180 gy sandy siltstone

180~185 dk-gy cleyey siltstome

185-190 gy sendy siltstone

190-195 "

195-200 "

Rak TN
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Hole no- MK—Bs Map-

continued)

Date- County-
Elev Location- Sec , Tract Drilled depth-
Measured: , Hole size
Remarks l1st log run.
Recorded by J. Spencer (Geologist)  Recorded by _L. Smith
Lithology S| Recording speed 20 Depth
= =1
=] Gamma SP Density @ é

200-205
205-210
210-215
215-220
220-225
225-230
230-235
235-240
240-245
245-250
250-255
255-260
260-265
265-270
270-275
275-280
280-285
285-290
290-295
295-300
300-305
305-310
310-315
315-320
320-325
325-330
330-335
335-340

340-345
345-350
350-355
355-360
360-365

365-370
370-375
375-380
380-385
385-390
390-395
395-400

gy ssndy siltatone
"

no sample
gy siltstone
n

cbncs siltstone and gy sandatone
gy sandstone

gy sandstone and siltstone

gy sandstone

gy sandstone and siltatone
gy silty sandstone
"

"
"
gy silty sandstone
n
gy silty sandstone and lignite
gy silty sandstone
"

sandstone and cbnca siltstone
sandstone snd gy siltstone
gy sandstone and cbncs siltstone
and gy claystone
gy silty sandstone
"

"
"

gy sandstone and siltstone and
cbncs siltstone
"

gy silty sandstone
"

"
no sample
gy sandy siltetone
gy silty limestone

g8
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Hole no:

Keene

Date9-20-77 State. ND

Measured _ 10 ft FEL , 123 ft FSL Hole size._5 1/8 in.Cored. No

Remarks

2nd log run 0-303 ft.

County
Location T.lSZN., R.96W. Sec 17 ,T}GC?SE SE SE Drilled depth 400 ft

McKenzie

Recorded by J. Spencer (Geologist)

Recorded by _L Smith

Lithology

Iog

Strip

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105

105-110
110-115

115-120
120-125

125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175

175-180
180-185
185-190
190-195
195-200

gy sandy siltstone and lignits

lignite and cbncs siltstone

gn-gy claystone and siltstone

gy clayey siltstone
gy sandstone and clayey
siltstone
1"

gy very fine sandstone and
claystone

cbncs siltstone and claystone

lignite and cbncs siltstome
and sandstone
"

gy cbncs sandy siltstone
"

cbnes sandy siltstone
gy fine sandstone
gy siltstone and sandstone
gy sandy siltstone
gy siltstone and lignite
lignite snd cbnce claystome
cbncs ailtstone and bran-gy
siltstone
gy ssndy siltstone
dk~gy clsyey siltstone
gy sandy siltstone
"

"

T,
L

TS

aecording speed: 20 ft/min
;amma Sp Res
TC=4 2 mv/div. .5 Q/div.

Density
TC=1

.3 Keps/div.

10

20

- 40

50

T

60




(continued)

Hole. no ___ MK-37 Map Date State: County:
Elev. Location- Sec. , Tract Drilled depth:
Measured: , Hole size: Cored-
Remarks:_2nd log run.
Recorded by:J. Spencer (Geologist) Recorded by _L. Smith
o Depth
. 3| Recording speed: 20 ft/min
Lithology - | Tz
. 15| Gamma SP Density el

poets
=y

200~205 gy sandy siltstone
" -

205-210

210-215 no sample

215~220 gy siltstone
"

220-225

225-230 cbnce siltstone and gy sandstone :

230-235 gy sandstone
235-240 gy sandstone and siltstone

240-245 gy sandstone
”

245~250

250-255 "

255-260 "

260-265 "
265~-270 "

270-275 "
275~280 gy sandstone and siltstone

280-285 gy silty sandstome
n

285-290
290-295 "
295-300 "

390

Fioo

110

120

400-

76



Hole no: MK-38  Map:
Elev: Location:
Measured: ,

Date- State.

ND County:

McKenzie

Sec. , Tract

Remarks: Not drilled.

Hole size: Cored:

Drilled depth:

Recorded by:J. Spencer (Geologist)

Recorded by _L. Smith

Lithology

Strip log

Recording speed:

Gamma SP Res

Density

Feet
Meters

77



Ho'e no:_MK"‘:jg M0p1 Blue Buttes — Doteg‘22-7k¢a,e- ND COUnty MCKE?Zie

Elev 2440 ft |ocation T-152 N.,R.95 W.sec. 20  Troc! NE SE_SE Orilled depth. __ 400 ft
Measured 222 ft FEL,1056 ft FSL Hole size 5 1/8 in.Cored. _No
Remarks. Logged through drill pipe, gamma rerun 0-211 ft.

Recorded by J_Spencer (Geclogist) Recorded by _L Smith .

. wccording speed: 20 ft/min Depth
. g (zamma SP Res Density ep
Lithology c=3 =1 —yr—
0-5 med brn siltstone
5-10 "
10-15 brn silty claystone
15-20 brn clayey siltstone
20-25 brn sandy siltstone
25-30 brn sandy siltstone and
gypsum b
30-35 brn silty sandstone and lignite f
35-40 lignite and gy claystone
40-45 cbncs claystone
45-50 gy claystone
50-55 lignite and claystone
55-60 brn-gy silty claystone
60-65 gy silty claystone
65-70 gy claystone
70-75 gy claystone and lignite
75-80 gy claystone
80-85 "
85-90 "
90-95 "
95-100 "
100-105 gy silty claystone
105-110 gy claystone
110-115 "
115-120 "
120-125 "
125-130 "
130-135 "

135-140 lignite and gy claystone

140-145 lignite

145-150 1lignite and brn-gy claystone

150-155 cbncs brn-gy claystone

155-160 "

160-165 gy to brn claystone

165-170  lignite

170-175 lignite and gy claystone
'175-180 gy claystone

180-185 clayey sandstone

185-190 "

190-195 "

195-200 "

1

. 4 J'
=7 7 redeald
YL {04/3 ..




(continued)

Hole no:_K-39 Map Date State. County
Elev Location: Sec , Tract Drilled depth:
Measured: , Hole size: Cored

Remarks:

Recorded by J. Spencer (Geologist)  Recorded by _L_Smith

. g H ft .
Lithology 2| Recording speed 20 /min

=| Gamma SP Res Density

Depth

Feet
Meters

200-205 lignite and gy silty claystone
205-210 silty gy claystone
210-215 "
215-220 gy siltstone
220-225 brn siltstone
225-230 no sample
"

230-235
235-240 "
240-245 -

245-250 gy clayey sandstone
250-255 claystone and siltstone
255-260 no sample

260~265 "

265~270 gy clayey sandstone
270-275 "

275-280 gy siltstome
280-285 "

285-290 "

290-295 gy clayey siltstone
295-300 "

300-305 "

305-310 "

310-315 silty claystone and lignite
315-320 "

320-325 silty claystone

325-330 "

330-335 brn siltstone

335-340 gy silty claystone

L
=212438

340-345 =
345-350 gy clayey siltatone {_L

350-355 gy clayey sandstone gy

355-360 gy siltstone eyt

360-365 gy ailty claystone ;ﬁ“

365-370 " jrsee
370-375 "

375-380 gy clayey siltstone

380-385 gy silty claystone

385-390 "

390-395 "

395-400 "

iS4 ¢4 13 FUINY

1

HEE
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Hole no MK-40

Map Johnson's Corner

Date9-11-77 State.

ND

County:_McKenzie

Elev- 2437 ft _ Location T.150N.,R.96W. Sec 27 , Tract_NE NE SE Orilled depth _400_ft
, 2400 ft FSL Hole size _5 1/8 in.Cored

Measured 25 ft FEL

Remarks

Yes 104.5 ft-117.0 ft

Recorded by J. Spencer {Geologist)

Recorded by _L. Smith

Lithology

T

0-5 soil and ox siltstone and
sandstone
5-10 1t-brn siltstone and claystone
and lignite
10~-15 yel-brn silty claystone
15-20 gy claystone
20-25 gy silty claystone
25-30 bl-gy silty claystone
30-35 gy claystone
35-40 brn sandstone and cbncs
siltstone and claystone
40-45 cbnes siltstone and lignite
45-50 dk-gy siltstone
50-55 "
55-60 "
60-65 dk-gy sandy siltstone
65-70 gy siltstone
70-75 gy sandy siltstone hand
75-80 " .
80-85 " [—
85-90 gy siltstone —
90~-95 gy siltstone and lignite i
95-100 gy sandstone and claystone E;:'
100-105 dk-gy siltstone and cbncs it
frags e —
105-110 dk-gy siltstone and lignite |
110-115 lignite T —
115-120 no sample Ipadid
120-125 dk-brn-gy siltstone -
125-130 1lignite and cbncs sandstone [
130-135 gy sandy siltstone e
135-140 " i
140-145 " - —
145-150 gy sil4stone
150-155 gy siltstone and lignite
155-160 gy silty sandstone
160-165 gy sandstone
165-170 gy silty sandstone
170-175 1liganite
175-180 gy silty claystone
180-185 "
185-190 gy siltstone
190-195 brn-gy siltstone .
195-200 1t-gy clayey siltstone
. N

aecording speed:
Sp
.2 mv/div.

3 vamma
o TC=4
10 cps/div.

20 ft

/min
Res
.5 Q/div.

Density
TC=1 |

.3 Keps/div.

i Tl

1
o |Mmas|

10

30

1104

-4

120+

T
130*_40

-

1404

1504
-

160

-0

1704

-

1804

190+
4
OO~




Hole no MK-40 Map Date State. County
Elev. Location Sec , Tract Drilled depth:
Measured: , Hole size Cored

Remarks

(continued)

Recorded by J. Spencer {Geologist)

Recorded by _L. Smith

Lithology

Recording speed 20 ft/min

Gamma SP Res Density

Depth

Feet
Meters

200-205
205-210

210-215
215-220
220-225
225-230
230-235
235-240
240-245
245-250
250~255
255-260
260-265
265-270
270-275
275-280
280-285
285-290
290-295
295-300
300-305

305-310
310-315
315-320
320-325
325-330
330-335
335-340
340-345
345-350
350-355

355-360
360~365
365-370
370-375
375-380

380-385
385-390
390-395
395-400

gy siltstone
dk-gy-brn siltstone and gy
siltstone and lignite
lignite and gy siltstone
gy siltstone
gy sllty claystone
no sample
gy clayey siltstone
gy limestone
gy claystone
lt-gy siltstone
gy slltstone and lignite
lignite and gy silty claystone
gy silty claystone
gy siltstone
gy claystone siltstone
lignite and gy silty claystone
gy siltstone
gn-gy siltstone
gy slltstone
gy sllty claystone and limestone
gy claystone and gy silty
claystone
"

no sample .
gy slltstone
no sample
gy siltstone
"
1t-gy siltstone and lignite
silty gy cbnes claystone
lt-gy-gn claystone and lignite
brn claystone and brn-gy
siltstone
gy slltstone
lignite and gn-gy cbnes claystone
gy-gn claystone and gy siltetone
brn-gy claystone
gY claystone and gy cbnca
claystone
gy claystone
gy claystone and gy siltstone

l1t-gn-gy claystone and eiitstone

gn and gy eiltstone

i

I;l

[
!

I

"
1

I
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Hole no:_ MK=41 Map:__Croff Date 10-5-7Ktqte.__ ND County:_McKenzie

Elev:__2362°ft Location T-149N, R.96W  Sec _4 , Tract NW SW SW Drilled depth: 500 ft

Measured:60 ft FWL 830 ft FSL Hole size 4 3/4 in,Cored Yes 84.5 -96.0 ft
Remarks-
Recorded by-J._Spencer (Geologist) _ Recorded by _L Smith
! ccording speed: 20 ft/min ‘ Depth
Litholo g  Gamma SP Res Density P
qy a TC=4 2 mv/div. .5 Q/div. TC=1 )
& 2|z
0
0-5 topsoil
5-10 ox siltstone and till

10~15 ox till and lignite frags

15-20 ox till and lignite

20~25 lignite and lt-yel-brn
siltstone

25-30 lt—yel-bru siltstone

30-35 gy siltstone

35-40 yel-brn sandy siltstone

40-45 gy siltstone

45-50 gy silty sandstone

50-55 "

55-60 gy cbncs clayey siltstone

60-65 gy-gn siltstone

65-70 gy siltstone

70-75 "

75-80 "

80-85 "

85-90 lignite and gy siltstone

90-95 marcasite and lignite

95-100 gy sandy siltstone

100-105 dk-gy siltstone and claystome

105-110 dk-gy siltstone and lignite
frags

110-115 gn-gy siltstone

115-120 dk-gy siltatone and lignite

frags
120-125 gy sandstone
125-130 "

130-135 gy silty sandstone

135-140 gy silty sandstone and lignite
140-145 gy sandstone and liganite
145-150 gy sandstone

150~155 gy sandy siltstone

155-160 gy fine sandstone and lignite
160-165 1lignite and gy-gn siltstone
165-170 gy-gn siltstone

170~175 gy silty claystone

175-180 gy silty claystone

180-185 lignite and gy silty claystome
185-190 lignite

190~195 1lignite and gy silty sandstove
195-200 gy sandstone




MK— 4(lcont inued)

Hole no- Map: Date: State. County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: , Hole size- Cored.

Remarks:

Recorded by:J. Spencer (Geologist) Recorded by _L. Smith

o : . Depth
. S| Recording speed- 20 ft/min
Lithology 9 %P .
o P R Densi HE
&1 Gamma S es ensity ¢le
200
200-205 gy sandstone
205-210 dk-brn-gy siltstone -
210-215 gy sandy siltstons
215-220 gy fine sandstone 2104
220-225 dk-brn-gy siltstone -
225-230 " .
230-235 gy siltstone 20
235-240 gn siltstone and claystone
240-245 gy sandy siltstoue ~
245-250 "
250-255 gn claystone and gy siltstone 230_“70
255-260 gy siltstone and claystone
260-265 gy-gn siltstone 5
265-270 gy siltstone
270-275 gy cbncs sandy siltstone 240
275-280 gy silty claystone
280-285 dk-gy siltstone T
285-290 cbncs siltstone and lignite 250
frags
290-295 gy fine sandstone -
295-300 gy fine sandstone and cbnes N
frags LGO‘;gQ
300-305 bl-gy sandstone and cbncs streaks
.1305-310 gy sandstome T
310-315 " |
315-320 " 70
320-325 gy sandstone and limestone -
}325-330 gy silty sandstone
330-335 " 280
335-340 "
340-345 " n
345-350 "
350-355 " 290
355-360 gy sandstone 490
360-365 gy silty sandstone
365-370 " 3
370-375 gy sandy siltstone OOT
375-380 gy silty sandstone and lignite -
380-385 gy sandy siltstone
385-390 gy clayey siltstone 3101
390-395 gy aandstone and lignite
395-400 gy sandstone and gn-gy siltstone 7]
320
100
3304
340
350
PGO—.—HO
' 370
380+
o
390+
120
k100




(continued)

Hole no:_ MK-41 Map: Date- State. County:
Elev: Location: ~ Sec. , Tract Drilled depth:
Measured" , Hole size: Cored:
Remarks
Recorded by:J._Spencer (Geologist)  Recorded by _L. Smith
o . . Depth
: o1 Recording speed 20 ft/min
Lithology N N S
= . © >
&1 Gamma SP Res Density e
’3’70—1
400~405 gy-gn sandy siltstone ] -
405-410 dk-gy clayey siltatone el
410-415 " - 4107_
415-420 dk-gy sandy siltstone [— -
420-425 " it -
425-430 no sample [
430-435 gy sandy siltstone i 420
435-440 gy clayey fine sandstone b -
440-445 gy-gn cbncs clayey siltstone +I30
445-450 no sample :
450-455 " - 130
455~460 cbncs siltstone and bro .
claystone
460-465 no sample 4 40
465-470 " I~
470-475 dk~-gy clayey siltstone N
475-480 1lt-gn claystone 4504
480-485 gy clayey siltstone -
485-490 gy cbncs sandstone -
490-495 gy fine sandstone
495-500 dk-gy silty claystone #46O—*—|4O
-
147 O
_4-—
1480
901150
00
5104
52 0~
H6U
530
. 540
550
~>—l 70
\ 560
.
570
580
5904180
‘Je00

84



Hole no

Elev:_2361 ft
Measured: 52 ft FWL 36 ft FSL

Remarks

MK-42 Map: Charlson

Date 9-21-7%Etqte.

ND

Location: T.153N.,R.95W. Sec 14

County

, Jract SW SW SW_Drilled depth
Hole size. 5 1/8 in.Cored- No

McKenzie

505 ft

1st log run through drill pipe 0-505 ft:2nd log run 0-185 ft. (see page 88)

Recorded by J. Spencer (Geologist)

Recorded by _L Smith

Lithology

lecording speed: 20 ft/min
Gamma SP
TC=3

Res

Density

TC=1

| :A,:‘éf | I:‘i-l‘

0-5
5-10
10-15
15-20

20-25
25-30
30-35
35-40

40-45
45-50
50-55
55-60
60-65
65-70
70-75

75-80
80-85
85~90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

topsoil

ox siltstone

gy partially ox siltstone

gy claystone and siltstone and
lignite

cbncs siltstone and lignite

brn claystone

gy silty claystone

gy sllty claystone and lignite
frags

bl-gy claystone

gy sandy siltstone

dk-gy siltstone

gy siltstone

"

gy-brn silty claystons
brn-claystone and cbancs

siltstone
gy-brn siltstone
dk-gy siltstone to lignite
lignite and lt-gy siltstone
gy siltstone

”

gy cbncs siltstone
"

gy brn siltstone

brn siltstone

gy siltstone

gy silty sandstone
"

no sample

gy silty sandstone

no sample

gy silty sandstone
"

gy silty sandstone and lignite
lignite
lignite and calc siltstone

'fznlizé:2?44544v ‘L
‘ ! ffff‘*g”ff“.

and tadals

s o
S04t 4FFachiag
yrva i~

Pt

170

—~

1801

1904

+60
>0 -




MK~42 (continued)

Hole no: Map: Date- State. County:
Elev: Location: Sec. , Tract Orilled depth:
Measured: , Hole size: Cored

Remarks: lst log run.

Recorded by J. Spencer (Geologist) _ Recorded by._L. Smith

Lithology 3| Recording speed” 20 ft/min Depth
| Gamma sP Res Density s 3

200-205 brn silty sandstone

205-210 "

210-215 "

215-220 "

220-225 1t-gy claystone

225-230 gy siltstone

230-235 "

235-240 "

240-245 1lignite and gy sandy siltstone
245-250 gy sandy siltstone

250-255 "

255-260 gy silty sandstone

260-265 "

265-270 gy sandy siltstone

270-275 gy silty sandstone

275-280 1lignite and brn sandy siltstone
280-285 1lignite and brn sandy siltstome
285-290 bron silty sandstone

290-295 "

295-300 "

300-305 brn sandy siltstone and lignite
305-310 1ignite and silty sandstome
310-315 no sample

315-320 "

320-325 gy siltstone

325-330 brn silty ssndstone

330-335 "

335-340 no sample

340-345 gy claystone

345-350 bran silty sandstone

350-355 gy sandy siltstone

355-360 "

360-365" gn siltstone

365-370 1t-gy ssndy clsystone

370-375 gy sandstone

375-380 "

380-385 "

385-390 no sample

390-395 1ignite

395-400 no sample

B

b

L

|
L

[Sesttel
Sy

bt
s




(continued)

Hole no MK-42 Map: Date: State- County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored
Remarks" 1st log run.
Recorded by J. Spencer (Geologist)  Recorded by:_L. Smith
Lithology 8| Recording speed: 20 ft/min Depth
=| Gamma SP Res Density 3 5

400-405 gy silty sandstone and calc

siltstone

405~410 1lt-gy-brn siltstone and gy

limestone

410-415 gn-gy sandstone
”

415-420

420-425 gy sandstone
425-430 "

430-435 gy claysy siltstone
435440 "

/40-445 " RSt
445-~450 gy~brn sandy siltstone

450-455 1lignite
455~460 "

460-465 silty sandstone
465-470 "

470-475 no sample
475-480 silty sandstone

480-485 silty sandstone and lignits

485~490 1lignite and silty sandstone

490-495 no sample

495-500 silty sandstone

500-505 gy-gn siltstone

SNy B

bt p

140

~170

H0+180

600

87



Hole no  MK—-42 Map __ Charlson Date 9-21-77gtqte. ND County McKenzie
Elev_ 2361°ft |ocation T-153N., R.95W. sec 14  Tract SW SW SW prilled depth. 505 £t
Measured _52 ft FWL , 36 ft FSL Hole size 5 1/8 in.Cored-_ No
Remarks. 2nd log run 0-185 ft.
Recorded by J. Spencer (Geologist) Recorded by _L. Smith
tlecording speed: 20 ft/min Depth
o O Y] .
Lithol o amma SP Res Density P
ithology . —_—
Q TC=3 . »
= |2
n [ 2
10 cps/div. -
] o \1“ L 00
0-5 topsoil ppl
5-10 ox siltstone N il -
10-15 gy partially ox siltstone f— - |
15-20 gy claystone and siltstone and e - 104
lignite il
20-25 cbnes siltstone and lignite g ns
25-30 brn claystone 204
30-35 gy silty claystone ~
35-40 gy silty claystone and lignite _‘
frags
40-45 bl-gy claystone 10+
45-50 gy sandy siltstone =10
50-55 dk-gy siltstone -
55-60 gy siltstone
60-65 " 40+
65-70 gy-brn silty claystone B
70-75 brn-claystone and cbncs
siltstone 5o+
75-80 gy-brn siltstone v
80-85 dk-gy siltstone to lignite -
85-90 lignite and lt-gy siltstone
90-95 gy siltstone 6+
95-100 "
100-105 gy cbncs siltstone +20
105-110 " N
110-115 gy brn siltstone 70
115-120 brn siltstone N
120-125 gy siltstone
125-130 gy silty sandstone B
130-135 "
135-140 no sample -
140-145 gy silty sandstone
145-150 no sample 90+
150-155 gy silty sandstone |
155-160 "
160-165 :: loo_"_uo
165-170
170-175 " \- g s
175-180 " ! ]
180-185 " ] 1GH
185-190 gy silty sandstone and lignite P '
190-195 1lignite — - T
195-200 1lignite and calc siltstone B 5
F 120
130-‘_40
140+
-
1504
.
16
150
170
1804
.
190+
R +60
00~




Hole no MK-43 Map.__ Charlson SW Date 9-20-77gtqte. McKenzie
Elev._2403 ft |ocation T.152N, R.96W Sec 11 | Tract NE NE NE Drilled depth 440 ft
Measured: 31 ft FEL , 347 ft FNL Hole size _5 1/8 in. Cored-_No
Remarks-
Recorded by J. Spencer (Geologist) Recorded by _L_ Smith
secording speed: 20 ft/min
Lithol aamma Sp Y Depfh
1IThoto = . ' . [
gy TC=4 2 mv/div. .5 Q/div. R )
5| s
. 23]
10 cps/diy, .5 Kcps/div, “ | 3
! R
; 010
0-5 ox siltstone and topsoil
5-10 ox gn-gy siltstone and coarse -
sandstone
10-15 lignite and dk-olive-gy 10+
siltstone .
15-20 dk-olive~-gy siltstone and n
cbncs streaks 20+
20-25 brn claystone and cbncs
siltstone and lignite frags —
25-30 brn siltatone
30-35 yel-brn siltstone and 30+
claystone 10
35-40 1t-brn silty claystone and 5
lignite 40
40~45 lignite and gy siltstone T
45-50 brn claystone ~
50~55 brn siltstone L
55-60 gy clayey siltstone 50
60-65 no sample
65-70 " -1
70-75 " .
75~80 gy cbnes siitstone 604
80-85 gy silty claystone PN
85-90 no sample 20
90-95 " -
95-~100 " e
100-105 silty sandstone and gy —
claystone
105-110 1t-brn claystone and ailty 80+
sandstone _
110-115  lignite
115-120 cbnes siltstone 904
120-125 cbnes siltstone and calc
sandstone -
125-130 calc sandstone and gy very 30
fine sandstone 100
130-135 gy very fine sandstone
135-140 gy siltstone n
140-145 gy siltstone and lignite o4
145-150 lignite and cbncs siltstone
150-155 brn claystone . —~4
155-160 gy siltstone L= —Tv“‘,“" Level
160-165 gy siltstone IR R 1204
165-170 gy siltstone and sandstone . i
170-175 gy siltstone . -1
175-180 1t-gy claystone and siltstone .
180-185 gy sandy siltstone 130440
185-190 gy siltstone _
190-195 gy claystone
195-200 1t-gy claystone 140
150
~
160
_1-50
1704
180+
193
160
N

00-



(continued)

Hole no:__ MK-43 Map: Date State- County:
Elev: Location- Sec. , Tract Drilled depth:
Measured: , Hole size: Cored.

Remarks-

Recorded by:J. Spencer (Geologist)  Recorded by _L. Smith

Lithology S| Recording speed: 20 ft/min Depf:\
| Gamma Sp Res Density 3 2

200-205 cbnce sandy siltstona
205-210 "
210-215 cbncs sandstone
215-220 cbncs sandy siltetone
220-225 cbncs sandy siltetone and
lignite frags
225-230 no sample
230-235 lignite
235-240 lignite and gy cbncs sandstone
240-245 gy sandstone
245-250 brn silty sandstone and
claystone
250-255 gy clayey siltstone
255-260 gy claystone and eiltstone
260-265 gy siltstone and cbnce frags
265-270 gy-gn siltstone
270-275 gy clayey siltstone
275-280 "
280-285 gy-gn ailtstone
285-290 dk-gy siltetone
290-295 gy-gn siltstone and claystone
295-300 gy siltstone
300-305 gy silty sandstone
"

305-310 - o : . . R B e

310-315 gy silty lignite [ o ) . - h . . g P> 70

315-320 1lignite . Lo Pl ‘ :

320-325 gy-gn clayey siltstone Mg [ Cy ; i BN = I et 7

325-330 gy-brn claystone e i ; o ; ' R E

330-335 gy-brn claystone and gy ? . C - ) ' ’ ST IR 80+
claystone . . : .

335~340 1t-brn and gy eilty claystone . : ) A . i

340-345 1lt-gy siltstone v } R e i i‘ . RNy <l 200

345-350 gy sandy siltstone
350-355 cbncs siltstone
355-360 gy sandy siltstone
360-365 cbncs siltstone

n

00~
365~370 F
370-375 " 7

375-380 " . . o . T R T [T b 1 3|C>J
380-385 gy clayey siltstone g el T S o Co - ps HEH
385-390 gy siltstone and lignite ST B EL R ST R FE SRR EEIRS o - [ESSY .
390-395 gy siltatone and lignite BT~ B R N T L APt IV B et~ i I : :

frags e L g S i 20
395-400 gy siltetone and cbnes frags . . . o | .

330

by
Leae e LU
126 Rt

I

Thrercrerts

S

f-lrdd




(continued)

Hole no__ MK-43 Map: Date- State: . County:
Elev: Location: Sec. , Tract Orilled depth
Measured: , 1 Hole size: Cored
Remarks:
Recorded by J_Spencer (Geologist) _ Recorded by:_L. Smith
: S| Recording speed- 20 ft/min Depth
Lithology N T
= . o [
=1 Gamma SP Res Density il I
400+
400-405 no sample —
405-410 "
410-415 " 4101~
415-420 "
420-425 " T
425-430 " -
430-435 " 420
435-440 130
430
b 40
450
. 0140
47 0
-+
1480
901150
500
510
520
GO
530
540
550
Tize
' 560-
570
580
.
590180
600

91



Hole no: MK-44 MGD’ Charlson DGH310—4—77SK”8 ND McKenzie

County
Elev._2282 ft  {ocation- T.153N, R.94W Sec _31  Tract SE SE SE Driiled depth: 400 ft

Measured 53 ft FEL 25 ft FSL  Hole size _4 3/4 inLored-_No

Remarks _Togged through drill pipe, density rerun 0-62 ft,
Recorded by J. Spencer (Geologist) Recorded by _L Smith

iecording speed: 20 ft/min Depth
, 5 Gamma 5P ? i
Lithology < : o4 © les Density _
B
[
=
0
0-5 road £111 i
5-10 ox gy siltstone

10-15 ox claystone and siltstone
15-20 gy silty claystone

20-25 lignite and lt-gy claystone
25-30 1t-gy claystone

30-35 wveathered lignite and brn sandy

claystone
35-40 lt~yel-gy siltstone and
claystone
40-45 lt~brn silty sandstone and
claystone FIO

45-50 bl-gy and ox siltstone
50-55 lignite and gy and ox sandy
siltstone
55-60 lignite and gy siltstone
60-65 cbncs siltstone
65-70 gy clayey siltstone and lignite
70-75 "
75-80 1t-gy clayey siltstone
80-85 gy siltstone
85-90 no sample :
90-95 " S SO IR AR SRS Rt _J
95-100 " e : B éA . - e T e pory - 20
100-105 " : P .. R T .
105-110 1lignite
110-115 "
115-120 gy siltstone
120-125 no sample
125-130 gy siltstone
130-135 "
135-140 no sample
140-145 dk-gy sandy siltstone
145~150 dk-gy sandy siltstone snd
lignite
"

150-155

155-160 yel very fine sand and gy
claystone

160-165 lignite

165-170 no sample

170-175 gy sandatone

175-180 no sample

180-185 dk-gy siltstone

185-190 dk-gy siltstone and limestone

190-195 dk-gy sandy siltstone

195-200 gy sandy siltstone

i
.

r
1

B

!i. L!
jEIHE

rG()

T3 U
i

124894
cieed




Hole no:
Elev:

(continued)

Date- State: County:

Location:

, Tract Driiled depth

Measured: ,

Remarks:

Recorded

Hole size-

Cored-

by- J. Spencer (Geologist)

Recorded by _L. Smith

Lithology

log

Strip

Recording speed- 20 ft/min

Gamma

SP

Depth

Feet
Meters

200-205
205-210
210-215
215~-220
220-225
225-230
230-235
235-240
240-245
265-250
250-255
255-260
260-265
265-270
270-275
275-280
280-285
285-290
290-295
295-300
300-305
305-310
310-315
315-320

320-325
325-330
330-335
335-340
340-345
345-350
350-355
355-360
360-365
365-370
370-375
375-380
180-385
385-1390
390-395
395-400

gy clayey sandstone
"

gy sandatone
no sample
"

gy fine clayey sandstone
"
gy sandstone
"

gy sandy siltstone and lignite
lignite
brn-gy claystone
gy claystone and siltstone
no sample
gy siltstone and claystone
lt-gn-gy siltstone
bran-gy siltatone
dk~gy clsyey siltatone
gy siltstone
dk-gy claystone
gy sandstone
gy sandstone and lignite
gy siltstone and lignite
lt~brn-gy claystone and gy

siltstone
lignite and gy sandy siltstone
bl-gy siltstone
gy siltstone
cbnce clsystone and lignite
lignite and cbncs siltstone
cbucs siltstone
no sample

”

"

gy sandstone
no sample
”

o

T

Ton

H

T

o

32

strerrrrth

pad

ARtE

.

Lo
o i

1
s 3

e

ST

Fil ISRy Fas Semw

Tt

,;:%i;

o0

3604110

-120




Hole no _ MK-45 Mop. Keene Date 9-14-T7state. ND County _McKenzie
Eley. 2365 ft Location T.15IN., R.96W. Sec. 2, TractNE NE NE _Drilled depth: 490 ft
Measured 35 ft FEL _,_27 ft FNL Hole size 5 1/8 ip. Cored-__Yes 14.0-23.6 ft, 53.0-64.0 ft

lst log run 0—312"‘ft, 2nd log run through drill pipe. (see page 95)
Recorded by _L. Smith

Remarks -
Recorded by J. Spencer (Geologist)

0-5
5-10
10-15
15-20

20-25
25-30
30-35
35~40
40-45
45-50
50~55
55-60
60-~65

65-70
70-75
75-80
80-85
85-90
90-95

95-100

100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

™

Aecording speed: 20 ft/min Depth
Lithol 3 Canme SP Res Density P
ithology . TC=4 2 mv/div. .5 @/div. TC=1 T
o .3 Keps/div. __§__
HL " 0

soll and ox silty claystone
ox siltstone and claystone
ox silty claystone
cbnecs siltstone and brn

claystone and lignite
lignite
lignite snd gy-brn claystone
dk~gy siltstone
gy siltstone

"

gy siltstone and limestone
gy claystone and lignite
lignite
lignite and brn-gy claystone
and slltstone
dk-gy siltstone
gy claystone
gn-brn siltstone and lignite
lignite and gy claystone
gy siltstone
dk—-gy siltstone and cbncs
siltstone
gy silty sandstone
gy sandy siltstone
gy silty sandstone
L

g
"

no sample

i
i

8y

gy
8y

eilty sandstone
4

sandstone
silty sendstone

.

>Li-LJ -




Hole no. MK-45 Map: Keene Dote9'14—77810te- ND County McKenzie
Eley. 2365 ft LOCGﬁon»T'lSlN' , R.96W. Sec 2 , Tract NE NE NE Drilled depth: 490 ft
Measured _35 ft FEL = 27 ft FNL Hole size 5 1/8 in.Cored. Yes 14.0-23.6 ft, 53.0-64.0 ft

Remarks 2nd log run 0-490 ft}

Recorded by J. Spencer (Geologist) Recorded by _L Smith

wecording speed; 20 ft/min

. g Canma SP ltes Density Depth
Lithology N TC=4 TC=1 T T+

0-5 soil and ox silty claystone
5-10 ox siltstone and claystone
10-15 ox silty claystone

15-20 cbncs siltstone and brn

claystone and lignite

20-25 lignite

25-30 lignite and gy-brn claystone

30-35 dk gy siltstone

35-40 gy slltstone

40-45 "

45-50 gy siltstone and limestone

50-55 gy claystone and lignite

55-60 lignite

60-65 lignite and brn-gy claystone
and siltstone

65-70 dk gy siltstone

70-75 gy claystone

75-80 gn-brn siltstone and lignite

80-85 lignite and gy claystone

85-90 gy siltstone

90-95 dk gy siltstone and cbncs
siltstone

95-100 gy silty sandstone

100-105 gy sandy siltstone

105-110 gy silty sandstone

110-115 "

115-120 "

120~-125 "

125-130 no sample

130-135 gy silty sandstone

135-140 "

140-145 gy sandstone

145-150 gy silty sandstone

150-155 "

155-160 "

160-165 "

165-170 "

170-175 "

175-180 "

180-185 "

185-190 "

190-195 "

195-200 "

t

334

3

sy

!

1§38

T

12939

HHE




(continued)

Hole no:__ MK-45 Map: Date- State- County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored.
Remarks: lst log run.
Recorded by J. Spencer (Geologist) _ Recorded by:_L. Smith
Depth
Litholo g Recording speed: 20 ft/min P
ology a ' .
=| Gamma SP Res Density el

200~205 no sample, lignite

205-210 gy silty sandstone and clayatone

210-215 gy silty sandstone

215-220 "

220-225 gy sendstons and cbncs siltatone
and lignite

225-230 "

230~235 "

235-240 gy silty sandatone and lignite
frags

240-245 "

245~250 "

250-255 gy sandstone

255-260 "

260~-265 "

265-270 "

270-275 gy sandstone and lignite frags

275-280 "

280-285 "

285~290 gy sandstone

290-295 "

295-300 gy sandstone
300-305 gy ssndstone

305-310 "

3601110

96



(continued)

Hole no:_MK-45 Map: Date- State. County:
Elev: Location: Sec. , Tract Orilled depth:
Measured: , Hole size: Cored.

Remarks:__2nd log run.

Recorded by J. Spencer (Geologist) Recorded by _L. Smith

g i i Depth

Lithology S| Recording speed 20 ft/min o) w
:| Gamma SP Res Density s|3

‘ s

200~205 no sample
205-210 gy silty sandstone and claystone
210-215 gy silty sandstone
215-220 "
220-225 gy sandstone and cbncs siltstone
and lignite
- §225-230 "
230-235 "
235-240 gy silty sandstone snd lignits
frags
240-245 "
245-250 "
250-255 gy sandstone
255-260 "
260~265 "
265-270 "
270-275 gy sandstone and lignite frags
275-280 "
280-285 "
285-290 gy sandstone
290-295 "

295-300 gy sandstone
300-305 gy sandstone
305-310 "
310-315 "
315-320 "
1320-325 cbnes siltstone and gy ssndstone
325-330 "
330-335 gy sandy siltstone
335-340 gy-gn silty claystone
340-345 gy sandy siltstone and lignite
345-350 "
350-355 gy-gn sandstone
355-360 gy cbncs siltstone
360-365 gy sandy siltstone and lignite
365-370 gy sandy siltstone
370-375 silty sandstone
”"

375-380

380-385 "
385-390 "
390-395 "

395~400 cbncs siltstone




(continued)

Hole no-__ MK-45  Map: Date’ State. County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored.

Remarks- 2nd log run.

Recorded by J. Spencer (Geologist)  Recorded by:_L. Smith

g i : ; Depth
Lithology ©| Recording speed: 20 ft/min
3 I
= . 3 Iy
5| Gamma SP Res Density gls
00

R B E

400-405 calc siltstone
405-410 brn silty sandstone
410~415 "

415~420 gy cbncs sandstone
420~425 gy cbncs silty claystone
425-430 dk-gn-gy siltstone

430-435 gy-gn sandstone

435-440 gy sandstone

440~445 gy claystone

445~450 brn cbncs silty claystons

450-455 gy sandstone

455-460 gy sandstone and gy claystone
460~465 gy silty sendstone

465-470 gy clsyey siltstone

470~475 cbncs siltstone

475-480 gy siltstone

480-485 "

485-490 no sampls

.I.]

i B §

T

1

130

a0

901180

600-

98



Hole no _ MK-46 Map-_Johnson's Corner Date9-13-77State: ND County:

McKenzie

Elev: 2542 ft Loco“on:T. 151N-, R.96W. Sec. 35 ,TYOCt SE NE NE Drilled dep'h 500 ft

Remarks

Recorded by J. Spencer (Geologist) Recorded by _L Smith

necording speed: 20 ft/min

. 3 Gamma SP Res
Lithology L TC=4 2 mv/div. .5 Q/div.
5

10 cps/diy.

Density
TC=1

.3 Keps/div.

,' o
0-5 brn-gy claystone and siltatone )
5-10 tan-brn claystone
10-15 dk-tan claystone
15-20 "

20-25 brn-tan silty claystone

25-30 gy claystone

30-35 "

35-40 "

40-45 "

45-50 tan-gy claystone and siltstone

50-55 1t-gy limey claystone and
siltstone

55-60 1t-gy clayatone

60-65 med-gy silty claystone

65-70 lignite and med-gy silty
claystone

70-75 lignite and dk-brn ailty
claystone

75-80 1t-gy siltstone

80-85 lignite

85-90 lignite and silty claystone

90-95 ailty claystone

95-100 br-gy ailty claystone

100-105 dk-gy clayey siltstone

105-110 1lignite and dk-gy-brn claystone
and siltstone

110-115 dk-brn siltstone

115-120 no sample

120-125 med gy silty claystone

125-130 1t-gy siltstone

130-135 "

135-140 "

140-145 med-gy siltstone

145-150 med-gy clayey siltstone

150-155 1t-gy claystone and siltatone

155-160 "

160-165 1lignite and 1lt-gy silty
claystone

165-170 1t-gy silty claystone

170-175 1t-gy claystone

175-180 1lignite and 1t-gy claystone

180-185 lignite

185-190 1lignite and ailty claystone

190-195 dk-brmn siley claystone
195-200 hignite

De

pth

S,
»
b
>
2
)
=

TS,

rO




(continued)

Hole no:_ MK-46 Map: Date: State. County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored:

Remarks:

Recorded by J. Spencer (Geologist) Recorded by _L. Smith

Lithology S| Recording speed: 20 ft/min
| Gamma SP Res Density

Depth

Feet
Meters

200-205 wmed-brn silty claystone
205-210 med-gy claystone

210-215 dk-brn-gy silty claystone
215-220 "

220-225 lignite and med-gy claystone
225-230 "

230-235 no sample

235-240 "

240-245 eilty claystone

245-250 "

250-255 brn silty claystone

255-260 lignite

260-265 lignite and red-brn claystone
265-270  lignite and brn clayey siltstone _ _
270-275  lignite =
275-280  dk-brn eiltstone
280~-285 dk-brn-gy siltstone -
285-290 lignite and dk-brn-gy siltstone ~— —-
290-295 " 5
295-300 dk-brn-gy siltstons
300-305 med-dk-gy siltstone
305-310 med-gy silty claystone
310-315 "

315-320 no sample

320-325 med-gy siltstone
325-330 "

330-335 "
335-340 med-dk—gy siltstone
"

340-345

345-350 med-dk-gy silty sandatone
350-355 "

355-360 lignite and gy siltstone
360-365 lignite and med gy siltstone
365~370 med-gy siltstone

370-375 lignite and med-gy siltstome

375-380 med-gy siltatone
380-385 med-gy silty claystone
"

2

385-390

:

390-395 med—gy siltstone
395-400 "

Foiopes-ft




(continued)

Hole no:_ MK—46 Map: Date- State: County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: ) Hole size: Cored.
Remarks: .
Recorded by J. Spencer (Geologist) Recorded by:_L. Smith
o . Depth
. & | Recording speed- 20 ft/min
Lithology N T
2 . O &
Z1 Gamma SP Density ez
400-405 wed-gy siltstone
405-410 lignite and med-gy siltstone
410-415 wed-gy sandy siltstone
415-420 "
420-425 lignite and dk-brn-gy silty
claystone
425-430 dk-brn-gy silty claystone
430-435 dk-gy siltstone
435-440 lignite and dk-gy siltatone
440~445 lignite and med-gy silty L
sandstone i
445~450 no sample 4 .
450-455 " i
655-460 " i
460-465  dk-brn-gy silty sandstone 1 ﬂ40"_
465470 gy silty sandstone ] -
470-475 lignite and gy silty :
sandstone 1 1450
475-480 gy sihy sondstone H
480-485 gy siltetone H -1
485-490 no sample i Leodt40
490-695 gy siltstone 3
495-500 " 1 -1
£ 7o
TN -+
- laso-
- 901150
_1
500~
510
. B
520
=160
530
5404,
550+
—170
v 56 0
-
570+
+
580
904180
600

101



Hole no- MK~47 Map Blue Buttes SE Date- 10—3—7émte, ND County McKenzie
Elev._ 2350 ft |ocation T.15IN., R.95W. Sec 35 , Tract NE NW NW_Drilled depth. __ 500 ft
Measured 1100 ft FWL,78 ft FNL Hole size 4 3/4 in.Cored. No

Remarks __lst log run 0-486 ft through drill pipe: 2nd log run 0-34 ft (see page 105)
Recorded by J. Spencer (Geologist) Recorded by _L. Smith

wecording speed: 20 ft/min Depth
, 4 amma S Hes Density P
Ll*hO‘Ogy o TC=4 TC=1 ~ 2
< g @
& “ 1=
0-5 no sampile
5-10 brn sandstone
10-15 brn siltstone
15-20 "
20-25 "
25-30 "
30-35 brn silty claystone end
lignite
35-40 "
40-45 gy claystone and lignite
45-50 gy to white claystone
50-55 "
55-60 "
60-65 gy claystone and limonite
65-70 brn claystone '
70-75 "
75-80 gy claystone
80-85 "
85-90 "
90-95 gy claystone and lignite
95-100 lignite and brn claystone
100-105 gy claystone
105-110 "
110-115 "
115-120 "
120-~125 "
125-130 "

130-135 gy claystone and lignite
135-140 lignite and gy claystone
140-145 lignite and bl claystone
145-150 bl claystone

150-155 gy claystone

155-160 "

160-165 gy claystone and lignite
165-170 gy silty claystome
170-175 "

175-180 gy siltstone

180-185 "

185-190 "

190-195 "

195-200 "

i
r:

[ fepoesroes

AR

5




(continued)

Hole no._ MK-47 Map Date State. County:
Elev Location: Sec. , Tract Drilled depth:
Measured- , Hole size:~ Cored.
Remarks 1st log run
Recorded by J._Spencer (Geologist) Recorded by _L. Smith
Depth
o .
. S| Recording speed 20 ft/min
Lithology .
? . o o
=1 Gamma SP Density il I
200~
200-205 gy siltstone iy ]
205-210 " ol
210-215 " .~ 9
215-220 " E = eio R
220-225 gy siltstone and lignite —— pu
225-230 " it
230-235 " — ] P20
235-240 lignite = -
240-245  lignite and brn-gy claystone 7
245-250 claystone =70
250-255 no sample 230
255-260 siltstone 4
260-265 gy siltstone
265-270 no sample 240-1
270-275 lignite
275-280 lignite and gy silty -1
sandstone
280-285 gy silty sandstone 250
285-290 "
290-295 " R 7]
295-300 lt-gy clayey sandstone e 2604
300-305 gy silty sandstone - 80
305-310  lt-gn-gy clayey sandstone il
310-315 "
315-320 "
320-325 gy clayey sandstone
325-330 gy silty sandstone
330-335 "
335-340 "
340-345 gy ssndstone _
345-350 gy ssndstone and lignite
350-355 lignite -
355-360 no sample 290 L
360-365 lignite 90
365-370 no sample
370-375 " 1300
375-380 "
380-385 gy silty sandstone 7
385-390 "
390-395 " 3104+
395-400  lt-brn-gy silty claystome ~ .
320
.
100
3304
340
+
350
3604”!!0
, 3704
380+
3904
120
.
KOO




(continued)

Hole no_ MK-47 Map: Date State. County:
Elev: Location: Sec. , Tract Drilled depth
Measured- , Hole size- Cored
Remarks 1lst log run
Recorded by J_Spencer (Geologist) Recorded by _L. Smith
Lithology 8| Recording speed. 20 Depth
=1 Gamma SP Res Density ele

400-405 brmn claystone and gy silty
sandstone

405-410 1t-brn silty claystone

410-415  1lt-brn clayey siltstone

415-420 "

420-425  lt-brn-gy silty sandstone

425~430 1lt-brn-gy siltstone

430-435 "

435~-440 "

440-445 1lt-brn-gy silty claystone

445-450  1lt-gn-gy silty claystone

450-455 "

455-460 "
460-465 no sample
465-470 "
470-475 "
475-480 o
480-485 "

Pl

J N S Y A A SIS S

60
530

540
550
7o
5601
570

580

5901180

600

104



Hole no:_ MK-47 Map: _Blue Buttes SE _ Date 10-3-77State. ND County _McKenzie
Elev:_2350 ft _ Location-T.15IN., R.95W. Sec. 35 , Tract NE NW NW_Orilled depth: _ 500 ft

Remarks. 2nd log run 0-34 ft.

Recorded by J. Spencer (Geologist) _ Recorded by _L Smith

stecording speed: 20 ft/min
Lithol g Jarma Sp Res Density Depth
tThoicgy N TC=4 —
= b
@ 2
0-5 no sample O
5-10 brn sandstone
10-15 brn siltstone
15-20 " 4
20-25 " Mes
25«30 " o« ome |
30-35 brn silty claystone and [
lignite opis
- —— —ir
o= 0
]
50-1
60
120
704
80-_
90
100430
110
120
|30—_4O
140+
. 150
160+
450
1704
1801
190
N T-60
00~

105



Hole no:-_MK-48 Map-_Charlson Date 10-4-77gtqte. ND County _McKenzie
Elev.__2148 ft |ocation T.153N., R.94W. sec 21 Tract SE SE SE Drilled depth _ 300 ft
MEOSUFBCH-S ft FEL , 30 ft FSL Hole size 4 3/4 in. Cored- No
Remarks-
Recorded by J _Spencer {(Geologist) Recorded by _L Smith
o tecnrding speed: 20 ft/min Depth
Lithology o tamma SF Res Density P
a TC=4 2 mv/div. .5 Q/div. ™C=1 T~ 7
10 cps/div. Keps/div. L=
T R 00
0-5 ox till i
5-10 " —
10-15 "
15-20 " 10+
20-25 "
25-30 ox silty sandstone and -
claystone 20—
30-35 ox silty sandstone
35-40 " 5
40-45 "
45-50 " 30
50-55 ox silty sandstone and 10
marcasite ~
55-60 lignite and sandstone
60-65 " 40+
65-70 lignite and claystone A
70-75 lignite and sandstone and
cbncs claystone 5C4
75-80 lignite N
80-85 lignite and gy claystone -
85-90 cbnecs silty claystone
90-95 gy claystone and siltstone 6C
95-100 gy clayey siltstone
100-105 gy clayey siltstone and dk-gy +20
claystone
105-110 silty sandstone and dk-gy 70
siltstone B
110-115 dk-gy sandy siltstone
115-120 gy silty sandstone 80
120-125 clayey siltstone r
125-130 brn silty sandstone and -1
marcasite
130-135 silty sandstone and gy 90+
siltstone
135-140 gn~gy silty claystone and 7
siltstone |Co_"30
140-145  dk—gy siltstone r
145-150 gy siltstone and silty ~
sandstone
150-155 gn-gy silty claystone and 110
limestone 1
155-160  dk~gy siltstone
160-165 gn-gy siltstone and lignite 129
165-170 lignite and gy claystone <
and marcasite -
170-175  1lignite and gy claystone
and sandstone “)’140
175180 gv clavstone 232 sanistoome
180-185 ~ n
185-190 gy silty claystone and 140
silty sandstone
190-195  1lt-gy siltstone and silty -
sandstone
195-200 " 150~
1601
50
1704
t: 1801
= 190
. 60
A .y -
e (-
ST N——




(continued)

Hole no:_ MK-48 Map: Date State- County:
Elev: Location- Sec. , Tract Orilled depth:
Measured: , Hole size: Cored:
Remarks:
Recorded by:J. Spencer (Geologist) Recorded by:_L. Smith
o . . Depfh
: o | Recording speed- 20 ft/min
Lithology N —
- . @ @
=1 Gamma SP Res Density bl
200+
200~-205 siltstone and claystone

205-210 lt-gy claystome and siltstone .

210-215 1lt-gy siltstone

215-220 " 210+

220-225 lt—~gy siltstone and lignite r

225-230 lignite and brn-gy siltstone

230-235 dk-gy claystone and clayey 20

siltstone

235-240 gy clayey siltatone -

240~245 gy very fine sandstone 7

245-250 gy sandy siltstone 230470

250-255 dk-gy siltstone and limestone

255-260 marcasite and gy sandy =

siltstone 4

260-265 1lignite 240

265-270 no sample -

270-275 gy claystomne o

275-280 dk-gy siltstone 250

280-285 gn-gy silty sandstone

285~290 gy sandy ailtstone e

290-295 "

295-300 " 2604 g
P70+
280+
2904

-+ 90
1300
310+
1320

oo
3304
340
350
360+ 110

' 3704

-+
380+
290

120
100~

107



Hole no._ MK-49 Map. Blue Buttes Date 9-22-775tqte. ND County McKenzie
Elev 2320 ft Location. T.152N,R.95W Sec 34 | Tract SE SE SE Drilled depth: _320 ft
Measured 222 ft FEL, 30 ft FSL Hole size 5 1/8 in.Cored No

Remarks 1st log run 0-258 ft,2nd log run through drill pipe 220-305 ft. (see page 110)

Recorded by J. Spencer (Geologist) Recorded by _L Smith

according speed: 20 ft/min

Lithol s vanma SP Res Density Depth
iThology N TC=3 2 mv/div. .5 Q/div. TC=1 ]
= , el3
v 10 cps/div, .5 Keps/div. s
L. NP L SR DRC I PE S Y YRR
L O~ J
Joy I
0-5 brn siltstone s &
5-10 " i '
10-15 brn silty claystone pes %
15-20 brn pebbiy sandstone ERRl BRSS!
20-25 bra siltstone L
25-30 brn sandstone bt
30-35 brn clsyey siltstone B o
35-40 . tiits ‘
40-45 brn silty sandstone fﬁ
45-50 no sample jo
50-55 " ;g
55-60 brn sandstone ot
60-65 brn sandstone and limestone R
65-70 no sample I
70-75 " .
75-80 brn sandstone
80-85 brn clayey sandstone
85-90 brn sandatone
90-95 gy clayey siltstone
95-100 gy cisystone and lignite
100-105 lignite and gy claystone
105-110 gy limonitic claystone
110-115 gy claystone )
115-120 gy claystone snd lignite
120-125  lignite
125-130 lignite and gy claystone
130-135 gy claystone
135-140 "

140-145 brn claystone

145-150 gy silty claystone

150~155 "

155-160 lignite

160-165 "

165-170 no sample

170-175 gy claystone

175-180 gy silty ciaystone

180-185 gy silty claystone and
lignite

185-190 lignite and silty claystone

190-195  bl-gy silty claystone

195-200 gy silty claystone

hE

(M
|
|

|

20

T
!
i

|Sad

IASLELNT

=
o

T

40

150+

160

450
170+

4
180

—

190

'J»-GO

00




(continued)
MK-49

Hole no Map: Date State. County:
Elev- Location: Sec. , Tract Drilled depth:
Measured: : , Hole size: Cored.
Remarks:_lst log run
Recorded by J. Spencer (Geologist) Recorded by:_L. Smith
Lithology S| Recording speed 20 Depth
=| Gamma SP Density &l

200-205 gy silty claystone
205-210 gy claystone and limestone
210-215 "

215-220 gy silty claystone
220-225 gy siltstone
225-230 "

230-235 .

235-240  sandstone

240-245 no sample

245-250 "

250-255 lignite

[§323S el Tasadseaes

—+90

JMOO

3601110

120

109



(continued)

Hole no:__MK-49 Map:__Blue Buttes Date 9-22-7Btate:___ND County:_ McKenzie

Elev:__2320 ft (ocation:T-152N, R.95W _ Sec. 34  Tract_SE SE SE Drilled depth: 320 ft

Measured:222 ft FEL , 30 ft FSL Hole size'5 1/8 in. Cored No
Remarks: 2nd log run 220-305 ft.

Recorded by J. Spencer (Geologist) Recorded by _L. Smith

.Qcording speed:’ 20 ft/min

: g Gammna SP “Res Densit
Lithology N i } TZ=1
5

220-225 gy siltstone
225-230 "
230-235 B
235~240 sandstone
240-245 no sample
245-250 "
250~255 lignite

255-260 no ssmple

260-265 "

265-270 lignite

270-275 "

275-280 lignite and gy silty
clsystone

280-285 gy silty claystone

285-290 "

290-295 "

295-300 "

300-305 "

305-310 gy clayey siltstone

310-315 "

315-320 no sample

i

i

=y
HECEH

& tﬂ' L?H i

jaesa
+

3

3H
Esugys

34

RS ARPESSRERRRANS

/
1

Fioo
330

340

3504
B
360410
3704
-+
3804

390+

100

110



MK-50 State. ND
, Tract

Cored-

Location: Sec.

Hole size:

Elev: Drilied depth:

Measured: ,

County:

McKenzie

Remarks: Not drilled.

Recorded by:J. Spencer (Geologist)  Recorded by _L Smith

Lithology Recording speed

Gamma SP Res

Strip log

Density

Depth

Feet
Meters

o

or

~10

704

50
1704

IBO*P

1904

00-

111



Hole no:__ MK-351 Map: __ Keene Date9-13-77g4qte._ NP County:_McKenzie

Elev.__ 2343 ft |ocation:T-15IN., R.96W. gec. 8  Tract SE SE SE Drilled depth: 340 ft

Measured- 8 ft FEL 61 ft FSL  Hole size- 5 1/8 in. Cored. No

Remarks:

Recorded by:J. Spencer (Geologist) Recorded by._L. Smith

lecerding speed: 20 ft/min

frags

115-120 gy sandy siltstone

* 120-125  1t-brn-gy claystone and

giltstone

125-130 limestone and gy siltstone

130-135 gy claystone and limestone

135-140 gy siltstone

140-145 gn-gy claystone

145-150 gy sandstone

150-155 gy clayey sandstone

155-160 "

160-165 gy sandy siltstone

165-170 gy clayey siltstone

170-175 cbnes siltstone and gy
claystone

175-180 1t-gy sandy siltstoue

180-185 "

185-190 1lt-gy sandy siltstone and
claystone

190-195 gy siltstone

195-200 gy sandy siltstone

=
=
=
=

[egan e
i

RN BER

HHE

R
i |

Y
i
i

HHRI

Litholo 3 Janma sp Res Density Depth
9y N TC=4 2 mv/div. .5 Q/div. C=1 — T
= 1 &
& g I
10 cps/div. .3 Keps/div., _1=
. o e e . - ,
0-5 80il and ox sandstone
5-10 ox sandstone and siltstone
10-15 ox sandstone
15-20 ox sandstone and westhered
lignite
20-25 "
25-30 cbnes silestone
30-35 cbncs siltstone and lignite
35-40 bru-gy siltstone and lignite
+ 40-45 gy silty claystone
45-50 lignite and gy silty
clsystone
50-55 gy silty claystone
55-60 gy siltstone
60-65 no sample
65-70 1t-gy siltstone
70-75 gy sandy siltstone
75-80 gy clayey siltstone
80-85 gy siltstone
85-90 silty sandstone
90-95 "
95-100 "
100-105 dk-gy siltstone
105-110 gy clayey siltstone
110-115 gn-gy siltstone and cbncs



(continued)

Hole no:_ MK-51 Map: Date. State. County:
Elev: Location: Sec. , Tract ___ Driiled depth:
Measured: ) Hole size: Cored-

Remarks:

Recorded by:J._Spencer (Geologist) _ Recorded by _L.Smith

20 ft/min Depth

log

Recording speed:

Lithology
Gamma SP Res Density

Strip
Feet
Meters

200-205 gy claystone and lignite

205-210 gy-brn silty claystone

210-215 cbncs claystone and gy
claystone

215-220 gy silty claystomne

220-225 gy claystone and sandstone

225-230 gy siltstone and ligaite

20-235 8y claystone and lignite

235-240 gy siltstons

240-245 1ignite and brn-gy siltstone

245-250 gy siltstone

250-255 brn siltstone and gy
claystone

255-260 gy silty claystone

260-265 1lt-gy claystone

265-270 1t-gy claystone and siltstone
and sandstone

270-275 gy siltstone

275-280 gy sandy siltstome

280-285 cbncs giltstone and gy sandy
siltstone

285-290 gn-gy siltstone

290-295 sandy siltstone

295-300 gy silty claystone

300-305 gy sandy siltstone

305-310 "

310-315 gy claystone and silty
sandstone

315-320 bru-gy silty claystona

320-325 gy silty claystone

325-330 gy silty sandstone

330-335 gy limestone

335-340 dk-gy clayey siltstome

HHE

IR HHE
SHNNNHEN!

Tl e
i
14

ull
Ly,

HHHEK

3604110

3701

380+

390+
120

113



Hole no.

Eley: 2180 fr

Remarks

ND

MK-52 Map Phillip Spring Date 10-10-7%tate. County McKenzie
Location T-147N., R.105W.Sec. 24 | Troct_SW SE SErilled depth __450 ft

Measured 950 ft FEL 150 ft FSL Hole size 4 3/4 In.coreq  No

Logged through drill pipe.
Recorded by J. Spencer (Geologist) Recorded by _L Smith

aecording speed: 25 ft/min
. 3 Juama SpP Res Density Depth
Lithology TC=2 TC=1 — T

Strig

0-5
5-10
10-15
15-20
20-25
25-30

30-35
35-40
40-45

45-50
50-55
55-60
60-65
65-70

70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155

155-160

160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

yel-brn silty ssndstone
"

yel-brn silty sandstone and
clinker
»

yel-brn silty sandstone

yel-bra silty sandstone and
gy siltstone

dk-gy sandy siltstone

1t-gy clayey siltstoune

gy silty sandstone

silty sandstone and lignite

lignite and dk-gn-gy silty
claystone

gy siltstone and claystone

n

gy silty claystone
"
"

no sample
"

gy siltstone

gy silty sandstone
ALl

no sample
lignite and brn-gy claystone
gy clsystone
gy claystone snd silty
claystone
gy sandstone and clsyey
siltstone
"

1t-gy sandy siltstone
"

lt-gn-gy clsyey siltstonme .
"




(continued)

Hole no:_MK-52 Map Date State. County:

Elev Location Sec. , Tract Orilled depth.

Measured: , Hole size Cored.

Remarks

Recorded by J.Spencer {Geologist) Recorded by _L. Smith

Lithology 3| Recording speed” 25 ft/min Depth

o I
=1 Gamma SP Res Density o §

200-205
205-210
210-215
215-220
220-225
225-230
230-235
235-240
240-245
245-250
250-255
255-260
260-265
265-270
270-275
275-280
280-285
285-290
290-295
295-300
300-305
305-310
310-315
315-320
320-325
325-330
330-335
335-340
340-345
345-350
350-355
355-360
360-365
365-370
370-375
375-380
380-385
385-390
390-395
395-400

lt~gy clayey siltstone
lt-gy clayey sandstone
no sample
"
"
gy clayey siltstone
no sample
"
gy sandy siltstone
"
lignite
”

lignite and clsyey siltstone
gy clayey siltstone
no sample

o

gy sandstone
no sample
"

gy sandstone
"
"

no sample
"

lignite
"

no sample
"
gy limestone
gy limestone and gy sandy
claystone

1
T

i

e
v

it

fL;

es
i

+i g
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e




(continued)

Hole no_MK-52 Map Date State- County
Elev: Location- Sec , Tract Drilled depth
Measured- , Hole size Cored:
Remarks-
Recorded by J._Spencer (Geologist) Recorded by _L Smith
Lithology | Recording speed: 25 ft/min Depth
e e
b . ol [
| Gamma SP Res Density bl
400-405 no sample
405-410 "
410-415 "
415-420 "
420-425 "
425-430 "
430-435 "
435-440 "
440~445 " 130
445-450 "
140
—
3 7 0
480
» PO0F150
500
510
520
_Hi6e
530
] 540
550
-170
\ 560
570
580
£90+4180
600-

116



9-9-77 ND McKenzie

Hole no. MK—33 Map. Lepee Buttes Date State. County

Measured 10 ft FEL 8 ft FNL Hole size 5 1/8 in.Cored No

Remarks Resistivity log interference from overhead power transmission lines.

Recorded by J. Spencer (Geologist) Recorded by _L Smith

s{ecording speed: 20 ft/min

. 3 Gamma SP Res Densit Depth
Lithology N TC=4 1 mv/div. .5 Q/div. =1 ——

Str
’—l
o
(e}
T
n
. \
g
<3

.3

chs/diy. il 3

0-5 yel-gy claystone
5-10 med gy clsystone
10-15 1t-gy claystone
15-20 lt-gy to tan claystone

U N

20-25 1t-tan to lt-gy claystome and
siltstone

25-30 1t-tan siltstone

30-35 1t-tan siltstone and sandstone

35-40 1t-tan siltstone

40-45 1t-brn-gy siltstone

45-50 med-bran siltstone

50-55 dk-brm silty sandstone
55-60 fine dk-brn sandstone
60-65 med-brn siltstone

65-70 dk-brn sandstone

70-75 "

75-80 med-brn siltstone

80-85 gy-brn siltstone and claystome
85-90 dk-brn sandstone

90-95 "

95-100 dk-brm silty sandstone
100-105 med-brn silty sandstone
105-110 dk-tan silty sandstone
110-115 no sample

115-120 "

120125 med-tan claystone and siltstone
125-130 "

130-135 uno sample

135-140 med-tan claystone and siltstone
140-145 med-brn sandstone

145-150 lignite and fime grsvel
150-155 1lignite and sandy siltstone
155-160 mno sample

160-165 "

165-170 med-gy sandy siltstoue
170-175 no sample

175-180 "

180~185 gy sandstome

185-190 no sample

190~195 gy sandstouns

195~-200 "

'

e
gedy

iy
332

£

f
{Eotint:

[Sae

poaow wwres §
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Saesast;
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(continued)

Hole no _ MK-53 Map- Date State. County"
Elev: Location: Sec. , Tract Driiled depth
Measured: , Hole size Cored

Remarks

Recorded by J. Spencer (Geologist) Recorded by _L_Smith

g Depth

N o] 1 2 .
Lithology ©| Recording speed 20 ft/min m
| Gamma SP Res Density 3 iﬁ

4

1
200-205 gn~gy sandstone tjé
205~210 gy-gn sandstone o]
210-215 wed-gy siltstone and sandstone Seses
215-220 1lignite snd gy sandstone I
220-225 gy silty ssndstone Tass
225-230 1lt-gy sandstone tht
230-235 " o
235-240 " ;1r

240-245 gn-gy silty sandstone

245-250 gy siltstone

250-255 gy claystone

255-260 gy siltstone

260-265 med-gy claystone and siltstone
265-270 1lignite and med-gy claystome
270-275 1t-gy claystone snd siltstone
275-280 1t-gy siltstone

280-~285 1t-gy silty claystone

285-290 1t-gy clsyey eiltstone
290-295 "

295-300 med-gy claystone

300-305 med-gn-gy claystone and siltstone
305~310 gn-gy silty claystone

310-315 "

315-320 gy siltstone

320-325 gn-gy claystone and siltstone
325-330 gy claystone and siltstone
330-335 gy claystone

335-340 "

340-345 "

345-350 no sample

350-355 "

355-360 1lignite and gy and tan sandstone
360-365 1lignite and gy siltstone
365-370 "

370-375 gy sandy siltstone

375-380 "

380-385 no sample

385-390 yel-gy siltstone

390-395 no sample

395-400 gy siltstone

e

T

SEEY




(continued)

Hole no__ MK-53 Map: Date State. County:
Elev.: Location- Sec. , Tract Orilled depth:
Measured: , Hole size __ Cored
Remarks
Recorded by:J. Spencer (Geologist) Recorded by _L. Smith
Y Yy
> . Dep'fh
. o| Recording speed: 20 ft/min
Lithology - —T
- . 0 3]
&1 Gamma SP Res Density ¢z
400-405 gy siltstome
405-410 1lignite and gy siltstone
410~415 tan-gy siltstone
415-420 gy sandstone =
420-425 gy sandstone and lignite
425-430 1lignite and sandstone
430-435 1lignite and med gy sandstone
435-440 wmed-gy sandstone
440445 1ignite 130
445-450 no sample
450-435 wmed-gy siltstone
455-460 no sample
460-~465 "
465-470 "
470-475 1lignite L
475-480 1lignite and gy sandstone
480-485 gy sandstone
485-490 1lignite and gy sandstone
490-495 gy sandstone
495-500 "
-+
. 150
! l—; B . 7
. —.«r»ud pwaret v‘nu.um.ua.» /.uu c-u: rv.v.rh»u Je, J”‘ romed
dycliaing rewuiod y,M”IJJM A.v W //uuu.s' AL (P00 ik
U Yer n{..t_ty T l i3 r{%r“g
SIS “L“*f"‘ f_.*iw Joo~ s |
5104
- -1
1520
160
530
-
5404
.
550
iz
156 0
57 0
580
—
5904180
. 6004

119



Hole no'__ MK-54  Map: Tepee Buttes' __ Date'10-6-77State:__ NP County _ McKenzie
Elev-_2250 £t  Location: T.149N., R.99W. Sec. 20, Tract SE SE SE Drilled depth: __ 500 ft
Measured: 110 ft FEL 10 ft FSL  Hole size:_4 3/4 in. Cored-__ No
Remarks-
Recorded by:J. Spencer (Geologist) Recorded by _L. Smith
itecording speed: 20 ft/min Depth
‘ g Cemma sp Hes Density P
Lithology A TC=4 2 mv/div. .5 Q/div. Tc=1  T[¢
-2 )
- @ -
@ 10 cps/div, .5 Keps/div. S0 2
ot : 00
0-5 weathered fine sandstone ft?? e = .
5-10 weathered yel-siltstone ES wna :
10-15 weathered yel siltstone and b, ‘éi“:::; 104
clsystone 3l stouy Fonid sovey
15-20 cbnes siltstone and claystone fot rves re ey rooes. +
20-25 n aystone snd weather bw =t
cbi ;:g‘c‘:tzst 8 thered .:f. s 204
25-30 cbnes siltstone and gy claystone i
30-35 cbnes siltstone and gy siltstone o 7]
35-40 brn-gy siltstone 1 30+
40-45 yel-brn siltstone i

45~50 yel-brn fine sandstone
50-55 "
55-60 fine sandstone and gy siltstome

60-65 yel-brn silty sandstone

65-70 silty sandstone and gy siltstome

70-75 gy claystone and siltstone
n

75-80

80-85 gy clayey siltstone and cbncs
zones

85-90 gy siltstone

90-95 gy silty claystone

95-100 silty clsystone and lignite
100-105 1lignite snd gy silty claystone
105-110 gy siltstone

110-115 gy very fine sandstone and
siltstone
115-120 gy fine ssndstone
"

120-125

125-130 gy sandstone and siltstone

130-135 gy ssndstone and gy-brn sandy
siltstone

135-140 gy siltstone and cbncs claystone

140-145 cbnes gy siltstone and claystom

145-150 1lignite and gy siltstone and
claystone

150-155 gy sandy siltstone

155-160 gy siltstone and dk-gy silty
claystone

160-165 silty claystone

165-170 gn-gy fine sandstome

170-175 gy fine sandstone

175-180 gy sandy siltstone and fine
sandstone

180-185 gy fine sandstone and lignite

185-190 gn-gy fine sandstone

190-195 gy siltstone
195-200 gy sandstone




(continued)

Hole no._ MK-34 Map Date State. County:
Elev: Location- Sec. , iract Drilted depth:
Measured" , Hole size Cored.

Remarks

Recorded by J. Spencer {Geologist) _ Recorded by _L.Smith

g i - Depth
Lithology ©| Recording speed 20 ft/min Dm
| Gamma  SP Res Density g3

200-205 gy sandstone

205~210 gy sandstone and lignite

210-215 gy sandstone

215-220 "

220~225 no sample

225-230 gy sandstone

230~235 gy sandy siltstone and tan calc
siltstone

235~240 gy sandstone

240-245 gy sandstone and lignite

245-250 1lignite and gn-gy sandstone

250~255 no sample

255-260 1t-gy sandy siltstone

260-265 gy limestone and silty sandstone

265-270 gy silty fine sandstone :

270-275 gy sandstone

275-280 "

280-285 gy siltstone

285-290 1lignite end gy siltstone

290-295 gy silty claystone

295~300 gy siltstone and silty limestone

300-305 "

305-310 dk-~gy clayey siltstone

310-315 gy sandy siltstone and lignite

315-320 lignite and gy fine sandstone

320-325 cbnes siltstone and gy silty
claystone

325-330 gy clayey sandstone

330-335 bl-gy silty claystone

335~-340 gy sandy siltstone

340-345 "

345-350 dk-gy sandy siltstone

350-355 gy fine sandy siltstone

355~360 dk-~gy sandy siltstone

360-365 dk~-gy siltstone

365-370 sandy siltstone

370-375 clayey siltstone

375~380 dk~gy silty claystone

380-385 cbncs silty claystone and lignitel .

385-390 gy siltatone and lignite .

390~395 gy siltstone

395-400 bran siltstone and lignite

vpegrptyt T
(DS RERE B N I

]
o
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(continued)

Hole no-__ MK-54 Map: Date: State: County:
Elev Location Sec. , Tract Drilled depth:
Measured: , Hole size Cored.
Remarks
Recorded by J._Spencer (Geologist) Recorded by _L Smith ¢
o . Depth
‘ ° ecordin d 20 ft/min
Lithology Recording spee /
e -1 2
= . 5] [T
=1 Gamma SP Res Density el
4£00-405 1lignite and brn siltstone
405-410 lignite
410-415 1lignite and cbmncs siltstone
415-420 no sample -
420-425 "
425-430 "
430-435 "
435-440 "
440-445 gy sandstons -130
445-450 gy sandstone and lignits
450-455 no sample
455~-460 gy sandstone
460-465 "
465-470 no sample
470-475 gy sandstone -
475~480 "
480-485 "
485-490 no sample
490-495 gy sandstone
495~-500 no sample
140
|
:1 31 ey ru [eey =150
FR R R s HH R R .
500+
10
1520
_"‘\GC
530
-
540~
550
. Ti7o
560+
570
580
-‘
EI0+180
600

122



Hole no. MK-55 Map. Arnegard 2 SW Datel0-7-77 State- ND

Eley. 2381'ft

Location _T.149N,R.100W Sec _4 , TractNW NW NW Drilled depth.

County McKenzie
500 ft

Measured 295 ft FWL , 145 ft FNL Hole size 4 3/4 jp., Cored __ No
Remarks amma log 238-0 ft traced from log through drill pipe.

Recorded by J. Spencer (Geologist) Recorded by _L. Smith

itecording speed: 20 ft/min
3 Gamma SP Res

Lithology

0-5
5-10
10-15
15-20

20-25
25-30

30-35
35-40
40-45
45-50
50-35
55-60

60-65
65-70
70-75

75-80
80-85
85-90
90-95
95-100
100-105
1 105-110
4 110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

topsoil

soll and weathered lignite

dk-gy silty claystone

weathered yel-brn silty
claystone

brn-gy claystone and silty
claystone

brn-gy clayey siltstone and
limestone

lt-gy clayatona and siltstone

1lt-gy-brn siltstone

yel-brn sandy siltstone

1t-gy claystone and siltstone

lt-gy siltstone and claystone

yel-brn sandy siltatone and
lignite

gy claystone and cbnecs siltstone

1t-gy-brmn silty claystone

dk-gy claystone and siltstone

T
t
-l

2
L_‘.

l
!
M

THHHE
NN

Y
{
1

and cbnes frags
dk-gy clayey ailtatone
gy sandy siltstone
"

dk-gy clayey siltstone
dk-gy claystone and lignite
dk-gy ailtstone and cbnes frags
gy sandy siltstone
dk-gy clayey siltstone
dk-gy sandy siltatone
sandy siltstone
gy sandy siltstone
gy clayey very fine sandatone
gy sandy siltstone
gy aandy siltstone and limestone
gy sllty claystone
dk-gy clayey siltstone
gy siltatone
”

"

gy siltatone and bentonite
gy siltstone

gy siltatone and lignite
cbnca siltatone

gy sandstone

TC=4 2 mv/div.

10 cps/div.

b o e e <o mgmee

(Aol bridgad ot .
PO reren e f gemed
tbore water Jevel, |
7 BbPrg 2387 . .
S Hraced frosr )7
Al ston /09. Cps |
‘dre aorrect far
‘deift stemn. !

'1
-
[
i
B

R
S
M
v-———->‘
)

.5 Q/div. TC=1

Density

1
© lMetersl

.5 Keps/div.

o




(continued)

Hole no.__ MK-55 Map- Date- State- County:
Elev Location Sec. , Tract Orilled depth:
Measured- , Hole size Cored.
Remarks
Recorded by J. Spencer (Geologist) Recorded by _L. Smith
o di d 20 ft/mi Depfh
. o ecording spee t/min
Lithology - | T
& | Gamma SP Res Density s

200-205
205-210
210-215
215-220
220-225
225-230
230-235
235-240
240-245
245-250
250-255
255-260
260-265
265-270
270-275
275-280
280-285
285-290
290-295

295-300
300-305
305-310
310-315
315-320
320-325
325-330
330-335
335-340
340-345
345-350
350-355
355-360
360-365
365-370
370-375
375-380
380-385
385-390
390-395
395-400

gy sandstone and lignite

gy sandy siltstone

gy siltstone and silty sandstone|.:

gy sandstone

gy siltstone and lignite

lignite and gy cbncs siltstone

gy clayey siltstone

gy silty claystone

bron-gy siltstone and lignite

dk~gy siltstone

gy-brn sandy siltstone

gy siltstone gapen

gy fine sandstone and cbncs frage — -

gy clayey sandstone -

gy very fine sandy siltstone
"

dk-gy silty claystone
lignite and dk-gy silty claystone— ..
gy sandy siltstone and silty -

claystone
gy clayey siltstone
gy siltstone
gy siltstone and bentonite
gy clayey siltstone
siltstone and lignite
lignite and gy silty claystone
gy silty claystone
gy siltstone and cbncs frags
gy sandy siltstone

"

"

gy clayey sandstone
gy siltstone
gy clayey sandstone and lignite
lignite and cbncs siltstone
lignite and sandy siltstone
gy sandy siltstone
gy siltstone
sandy siltetone
no sample
”

KR
.
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T
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(continued)

Hole no__MK=55 Map: Date State- County:

Elev.: Location: Sec. , Tract Dritled depth:

Measured- , Hole size: Cored-

Remarks- .

Recorded by:J. Spencer (Geologist) _ Recorded by:_L. Smith

Lithology 8| Recording speed: 20 ft/min Depth

(=% u
| Gamma SP Density ® ]

400-405 gy sandy siltstone and claystone |- ']
405-410 no sample
410-415 "

415-420 gy sandy siltstone
420-425 w0 sample

425-430

430-435 lignite
435-440 "
440-445 "

445-450 no sample

450-455 1ignite and cbncs sandstone .
and cleystone

455-460 no sample

460~-465 no sample

~465-470 "

470-475 brn-gy very fine sandstone

475-480 gy siltstome

480-485 no ssmple

485-490 gy sandy siltetone

490-495 "

493-500 "

L

Yre
bnad

tloig
e e

e 0uds o4 d,

r

isqdgne

}

H

r

i

150
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Hole no MK-56 Map. Arnegard 1 SW Date 9-10-7%tate. ND County McKenzie
Elev 2110 ft  Location T-150N, R.98W  Sec 24 . TractNE_NE NE Drilled depth __400 ft
Measured 230 ft FEL 500 ft FNL Hole size g %[é ig Cored-__No
Remarks 1st log run 0-235 ft(9-10-77), 2nd log run 275-380 ft through drill pipe(9-11-77)

Recorded by J_Spencer (Geologist) Recorded by _L Smith casing 0-133 ft.
hecording speed: 20 ft/min
> . . . Jepth
Lithology ° Gamma Sp Res Density
a TC=4 1 mv/div. .5 Q/div. Tc=1 =~
10 cps/div. .
[T‘EE SEgS ety .T::—!*.~i~.“ 0
0-5 dk-red and tan sandstone
5-10 dk-tan sandstone and cbncs
frags
10-15 "
15-20 "
20~25 dk-tan silty sandstome
25-30 gy clsystone and siltatone
n-1s gy-brn claystone
30-40 "
40-45 s{lty claystone and lignite
45-50 lignite and brn-gy claystone
and siltstone
50-55 "
55-60 brn-gy claystone and ailtstone
60-65 no sample
65-70 med-tan and gy siltstone
70-75 no sample
75-80 "
80-85 brn sandy siltstone
85-90 "
90-95 brn-gy sandstone and lignite
95-100 gy silty sandstone and
lignite
100-105 no sample
105-110 "
110-115 "
115-120 "
120-125 "
125-130 "
130-135 gy siltstone and lignite
135-140 no sample
140-145 "
145-150 "
150-155 "
155-160 "
160-165 lignite
165-170 no sample
170-~175 "
175-180 "
180~185 gy sandstone
185-190 no sample
190~195 "
195-200 gy siltstone

180

190 -

4

00 -




(continued)

Hole no:_MK-56 Map: Date: State. County:
Elev: Location Sec. , Tract Drilled depth
Measured: ) Hole size: Cored.
Remarks:
Recorded by:J. Spencer (Geologist) _ Recorded by:_L. Smith
Lithology 3 Recording speed 20 ft/min Depth
=] Gamma SP Res Density vl

N EEE R A
d--df’w.t,_bz;wlwlhl
f‘dehs'\fg run 2

-dwl_/yma Wew |

T ieilt stemn

200-205 gy siltstone T -
205-210  1lt-gy siltstone g
210-215 " =
215-220  dk-gy calc shale = o -
220-225  dk-gy-gn siltstone =
225-230 med-gn~gy clsystone and — —
siltstone - -
230-235 "
235-240 "
240-245 med-gy silty claystone
245-250  lt-gy silty claystone
250-255 "
255-260 1t—gy silty claystone and
lignite
260~265 no sample
265-270 gy siltstone
270-275 gy sandy siltstone
275-280 "
280-285 gy sandstone
285-290 "
290-295 "
295-300 gy sandy claystone
300-305 "
305-310 wmed-gy fine sandstone e
310-315 " ey
315-320 med-tan and gy sandstone yas]
and shale B
320-325 " il
325-330 wed-dk gy sandstone i
330-335 " 38
335-340 dk-gy and tan sandstone -1
340-345 tan and gy sandstone
345-350 gy sandstome
350-355 med-gy fine sandstone
355-360 med-dk gy sandstone
360-365 med-gy and tan sandstone
365-370 "
370-375 "
375-380 "
380-385 "
385-390 gy sandstone
390-395 "
395~400 "
i)
g
3
1
ﬂ




Hole no:_ MK-57 Map. _Arnegard 2 SE  pqgte 9-7-77 gyqte. ND County-_McKenzie
Elev:___ 2120 ft Location: T.150N, R,99W Sec _1 , TractSE SE SE_Drilled depth: 340 ft
Measured: 100 ft FEL 32 ft FSL ol size: 5 1/8 ‘in.Cored:  No
Remarks.__Logged through drill pipe, hole badly washed out.
Recorded by:J. Spencer (Geologist)  Recorded by:_L. Smith
Aecording speed: 20 ft/min Depth
Litholo g amma SP fles Density o
gy Q TC=3 TC=1 < @
S O N i R

0-5

5-10

10-15
15-20
20~25
25-30

30-35
35-40
40-45

45-50

50-55
35-60

60-65

65-70
70-75
75-80

80-85
85-90
90-95

95-1C0

100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145

145-150

150-155
155-160
160-165
165-170
170-175
175-180

180-185
185-190
190-195
195-200

soil and ox sandstone and
clayey ssndstone

ox sandstons
"

"
"

ox ssndstone with clayey
stresks
"

ox sandstone snd clsystone
and fine gravel
ox coarse sandstone and
fine gravel
o

ox sandstone and gravel and
brn sand
ox fine sandstone with
claystone
"

ox sandstone and fine gravel
lignite and ox cbncs sandy
clsystone
ox sandstone
"
ox sandstone and cbncs
claystone
ox sandstone and
and claystone
ox sandstone and
ox sandstone and

ox sandstone and
”n

gy sandstone

brn claystone
gy claystone
gy siltstone

limonite
siltstone

and
and

ox ssndstone

ox sandstone
"

bran clayey siltstone snd
sandstone

gy siltstone and sandstone
and ox zones

brn sandstone
"

brn sandstone and gy sandy
clsystone
brn sandstone
"

no sample

'.”.‘.JJ\TI
ydl'ﬁ

2y Mi/v tm//
“égchc, Aoy A Bir
f -An:lud!} b vt wber lovel
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(continued)

Hole no:__ MK-57 Map: Date: State: County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored.
Remarks-
Recorded by J. Spencer (Geologist)  Recorded by:_L. Smith
Depth
o . :
. 2| Recording speed: 20 ft/min
Lithology N —1
a , © &
=1 Gamma SP Res Density vl
200+
200-205 gy sandstone it _
205-210 gy sandstone and lignite 4]
210-215 gy aandstone - 210
215-220 " t L
220-225 " ~ _
225-230 " 1
230-235 med-coarse gy eandstone H_ 20
235-240 gy sandstone
240-245 " -
245-250 lignite -7
250~-255 gy sandstone 23070
255-260 " i
260-265 " :
265-270 " 240+
270-275 "
275-280 " 4
280-285 "
285-290 " 250
290-295 " ]
295-300 "
300-305 "
305-310 " 2604 a5
310-315 " ]
315-320 "
320-325 " b 70
325-330 "
330-335 " .
335-340 280
290
-+90
300
310+
S HTH T
lrntaahiy —
S
s g i * paoA
i 1';’?
HHIRBRINNI Fioo
il
4
- 350-«
3601110
3704
380+
390
120
400-

129



Hole no._ MK-58 Map. __Rawson Date 8-28-77State._ ND County _ McKenzie
Elev:_2228 ft _ location - T.150N, R.101W Sec. 11 , TractSE SE SE Driiled depth 420 ft
Measured 50 ft FEL A 30 ft FSL hole size 5 1/8 in. Cored. No
Remarks. Power line interference marked: p.l. on Res. and Density logs
Recorded by J. Spencer (Geologist) Recorded by _L_Smith :
tecording speed: 20 ft/min Jepth
thol 3 Smina Sk Res Density
Lithology N TC=4 1 mv/div. .5 Q/div. TC=1 .
: gls
. i =
“ 10 cps/div. .3 Keps/div. _J
P : _— ,
Ll e 010
0-5 soil and brn sandstone .
5-10 brn sandy siltstone
10-15 ox clayey siltstone i 104
15-20 brn clayey siltstone -
20-25 gn-brn siltstone and sandstone . -1.
25-30 gy claystone and lignite
30-35 brn claystone 204
35-40 brn siltstone and gy claystone
40-45 gy silty claystone T
45-50 gy sandstone 30
50-55 gy siltstone Lo
55-60 bl-gy ailtstone 4
60-65 bl-gy claystone and siltstone
65-70 gy siltstone and claystone 40+
70-75 lignite and gy claystone
75-80 bl-gy claystone 1
80-85 bl claystone . -
85-90 bl-gy claystone 50+
90-95 gy claystone and siltatone i
95-100 gy claystone and fine sandatone |
100-105 1lignite and gy sandatone b 60+
105~110 gy claystone
110-115 gy silty claystone 120
115120 calc aandstoae
120-125 brn-gy clayey sandatone 704
125-130 " _
130-135 1lignite and clayey aandatone
135-140 gy sandstone 80
140-145 " R
145-150 " -
150-155 "
155-160 " 90
160~165 gy sandatone and calc sandstone
165-170 gy silty sandatone and cbncs .
siltstone 100430
170-175 1t-gy siltstone
175-180 gy sandatone and claystone ]
180-185 gy sandstone
185-190 gy sandy siltatone 1O
190-195 gy sandatone
195-200 " T
120+
130149
140
-1»-
150+
=
1604
50
170
1801
190
'rGO
A P00 -




(continued)

Hole no._MK-58 Map: Date" State: County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored-
Remarks:
Recorded by J. Spencer (Geologist) Recorded by._L. Smith
th
Lithology 3 Recording speed 20 ft/min Dep
=1 Gamma SP Density 23

200-205
205-210
210-215
215-220
220-225
225-230
230-235
235-240
240-245
245-250
250~255
255-260
260-265
265-270
270-275
275-280
280-285
285-290
290-295
295-300
300-305
305-310
310-315
315-320
320-325
325-330
330-335
335-340

340-345
345-350
350-355
355-360
360-365
365-370
370-375
375-380
380-385
385-390
390-395
395-400

gy sandstone

lignite and brn-gy silty sandston

gy siltatone and sandstone

gY sandatone

cbncs silltstone and claystone

gy silty sandstone

lt-gy siltstone and bentonite

gy siltstone and silty limestone
"

8y
:34
8y

:34
BgY
:34

silty limestone
siltstone and shell
siltstone

"
siltstone and lignite
siltstone
sandy siltstone and lignite

lignite and gy sandstone
gy sandstone and cbacs frage
gy siltstone

"

gy fine sandstone
gY ssndstone
gn-gy sandstoge
gy siltstone

"

1t-gy sandstone

brn cbncs siltstone and limestooe|r

and lignite
cbncs siltstone
cbacs siltstone and sandstone
gy siltstone fnd cbacs frags
'

.34
8y
[:34

8y
134

sandstone

cbncs siltetone and limestone
limestone

”"

sandstone and cbncs siltstone
siltstone

gY sandstoone
L]

[ P en sl !




(continued)

Drilled depth:

Hole no:__MK-58 Map: Date: State:
Elev- Location: Sec. , Tract
Measured: , Hole size: Cored:
Remarks-

Recorded by J. Spencer (Geologist) _ Recorded by _L. Smith

Lithology S| Recording speed: 20 ft/min
| Gamma SP

Feet
Meters

= T TESEILT T T
400-405 gy sandstone - byt | rieg sy ves gevs vhuny fessa £v:
405-410 " . ;" o e FT S T RSy Loyl Peeet:
410-415 " ! —iirE : =
415-420 " S Eesss sou eenay Ehan s Cyny o e e SaT e
e sos wy bt
N 4.4 N 1 S ey
e S ¥ Y + A 3
ppaavy Ll 1 By e e

ko140

4 7 O

-~

480~

-

4901150

00

..1
5104

4

520
1"'6(\)

530

154 0

~

550

.
=170
56 0~

590‘[48()

132



Hole no: MK-59

2230 ft |ocationT.150N., R.102W. Sec. 21
Measured 100 ft FEL 12 ft FSL

Elev:

Map:

Alexander

Date 8-27-77stqte. ND

Remarks-

Recorded by J. Spencer (Geologist)

Hole size- 5 1/8 in. Cored. No

County
, Tract_SE SE SE Orilled depth

McKenzie

420 ft

Recorded by _L_Smith

Lithology

decording speed: 20 ft/min
Gamma SP Res
TC=4 1 mv/div. .5 Q/div.

1Q cps/div.
. N ' .

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
43-50
50-55
55-60
60-65

65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-153
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

ox sandy till
"

ox sflty till
ox sandy till
"

lignite and till
ox siltstone and sandstone
”n -

ox gy sandstone
gy sandy siltstone
bl-gy sandy siltstone
lignite and bl-gy siltstone
bl-gy silty claystone and

cbncs siltstone
gn-gy siltstone

"

gn-gy siltstone and cbncs frags
lt-gn-gy siltstone
cbnes claystone and bentonite
lignite and gy clayey siltstone
lignite and siltstone
gy siltstone
gy sandstone
gy silty clsystone

"

gy sandstone -

gy sandstone and lignite
8y

sandstone
"

"

gy sendstone
"

gy sandstone and lignite
lignite and gy-brn siltstone
gy siltstone

gy sandy claystone

gn-gy siltstone

gy sandstone

bentonite

Density
TC=1

R

R TR




(continued) .

Hole no:__ MK-59 Map: Date: State. County
Elev: Location: Sec. , Tract Drilled depth:
Measured: , Hole size. Cored-

Remarks-

Recorded by-J._ Spencer (Geologist) Recorded by:_L. Smith

Lithology 8| Recording speed: 20 ft/min Depth
=1 Gamma sP Res Density s §_

200-205 sandstone and bentonite

205-210 "

210-215 cbncs claystone

215-220 gy siltstone

220-225 "

225~230 dk-gy siltstone

230-235 gy siltstone

235-240 gy siltstone and lignite

240-~245 gy sandy siltstomne

245-250 1lignite and gy claystone and shelllZ_

250~255 no sample -

255~260 dk-gy claystone

260~265 calc siltstone and gy sandstone

265-270 1t-gy sandy claystone

270~275 1lt-gy siltstone and bentonite

275-280 1lt-gy-gn sandstone

280-285 1t-gn-gy siltstone

285-290 "

290-295 1t-gy siltstone and bentonite and
cbncs claystone

295-300 1t-gn-gy claystone and cbucs
siltstone

300-305 1lt-gn-gy siltstomne

305-310 "

310-315 1t-gn-gy siltstone and cbnce
claystone

315-320 gn cbncs siltstone and lignite

320-325 lignite and lt-gy siltstone

325-330 1t-gy siltstone

330-335 gy silty claystone

335-340 1t-gy clayey siltstone

340-345 1t-gy siltstone and bentonite

345-350 1lt-gy siltstone

350-355 gy siltstone and bentonite

355-360 "

360-365 1lt-gy siltstone

365-370 brn-gy siltstone and liganite

370-375 1lignite and brn-gy siltstome

175-380 brn-gy sandy claystone

380-389 cbncs siltstone and gy siltatome

385-390 1t-gy clayey efltstone

390-393 "

195-400 1lignite snd gy clayey siltstome

70

80

90

100

At

T
).

g
b - e
=5 B
appld s .
= SR
-~ SRIRE A At oI
[— ] cif ~
) R Y
SO
!
I

l'nll

HHHS

I

e

i

!




(continued)
Hole no:_MK-59 Map:

Date State-

Elev: Location-

Measured- ,

Remarks

Sec. , Tract
Hole size Cored.

Drilled depth:

Recorded by:J. Spencer (Geologist)

Recorded by _L Smith

Lithology

log

Strip

Recording speed. 20 ft/min

Gamma SP Res

Feet

400-405 no sample

405~410 " .
410-415 "

415-420 "

sy Sy e e
b [ R R R S
R RS AU R ERPe KR
i o .

RN R L A

Hir

H

Fiao

Firo
560

570
580

Pgo_‘— |80

GO0

135



Hole no _MK-60 Map _ Cartwright Date 8-25-77State. - ND County _ McKenzie
Elev-_2110 ft ocation:T-150N., R.104W.Sec. 35  Tract NE SE SE Drilled depth. __ 420 ft
Measured 20 ft FEL 1250 ft FSL pole size 5 1/8in. Cored No
Remarks -
Recorded by J. Spencer (Geologist) Recorded by _L Smith
aecording speed: 20 ft/min )
Lithology 3 GAImma SP Res . Density Jepth
o TC=4 1 mv/div. .5 Q/div. TC=1 _J o
» .3 Kcps/div. L____.g
o e —o

0-5
5-10

10-15
15-20
20-25

25-30
30-35
35-40
40-45

45-50

50-55
55-60

60-65
65-70

70-75

75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135

135-140

140-145
145-150
150-155

155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195

195-200

yel ox siltstone

yel ox siltstone and claystome
and cbncs siltstone

ox claystone and cbncs frags and
lignite

ox claystone and gy bentonitic

claystone

ox silty clsystone and cbncs
frags

ox silty yel-gy clsystone

lignite snd gy silty clsystone

yel brn-gy claystone

gy calc siltstone snd cbncs
brn claystone

med gy-brn clayey siltstone and
cbncs zones

gy siltstone and cbncs fragse

gy silty claystone and cbnes
frags

cbncs gy siltstone

gy siltstone to very fine
sandstone

gy clayey siltstone and 1t
brn-gy siltstone

gy sandy claystone

gn-gy siltstone and cbncs frags

gy sandstone snd cslc claystona

red-brn sandstone and siltstone

gy calc sandstone

lignite and gy calc sandstone

lignite and gy silty claystone

gy clayey siltstone

lignite and gy silty claystone

no sample

gy sandy siltstone

gn-gy claystone and siltstone
and cbncs frags

gy silty claystone and brn
claystone

gy siltstone

"

gn-gy siltstone and brn
claystone
gy siltstone and yel clsystone
gy silty claystone
"

34 Clayey.siltstone

gy siltstone and cbnes siltstone[— -

1t gy siltstone

1t gy siltstooe and clarstone

calc bro-gy siltstooe and gy
siltstone

yel-gy claystone and gy
siltstone and cbnes frags

(.




(continued)

Hole no:_ MK-60 Map Date State- County:
Elev: Location Sec , Tract Drilled depth:
Measured , Hole size Cored.
Remarks
Recorded by J_Spencer (Geologist) Recorded by _L_Smith
Lithology 8| Recording speed. 20 ft/min Depth
s | Gamma SP Res Density 313
s

200-205 gy sandstone

205-210 gy sandstone and cbncs frags

210-215 gy sandstone

215-220 gy sandstone and lignite

220-225 "

225-230 gy sandstone and siltstone

230-235 gn-gy sandy siltstone

235-240 gn-gy siltstone and claystone

240-245 gy sandstone and gy-brn clsystonef:

245-250 brn-gy silty claystone P

250-255 gy siltstone and lt-brn bentomitie ' ™7} ==
claystone e I

1255-260 brn siltstone and cbncs claystone

260-265 lignite and siltstone

265-270 "

270-275 gy siltstone and claystone and
cbncs frags

R75-280 "

P80-285 red-brn siltstone and sandstone

285-290 gy siltstone and clsystone

290-295 lt-gy siltstone and sandstone

295-300 gn-gy siltstone and claystone ahd
lignite

100-1305 lignite

205-310 lignite and gy silty claystone

310-315 gy siltstone

315-320 gy silty claystone

320-325 gy siltstone and cbncs claystone

325-330 gy siltstone and brn cbncs
silty claystone

330-335 gy sandstone

335-340 sandstone and brn silty sandstome

340-345 sandstone 8

345-350 sandstone and claystone

350-355 sandstone and claystone and
lignite

355-360 lignite and sandstone and
claystone

360-365 1lt-gy sandstone and claystomne

365-370  1t-gy siltstone

370-375 no sample

375-380 gy siltstone

380-385 gy sandstone and lignite

385-390 "

390-395 gy siltstone

395-400 gy siltstone and claystone

290+

300

3104

3900

* oo




(continued)

Hole no: MK-60 Map: Date- State. County:
Eley: Location: Sec. , Tract Orilled depth:
Measured- , Hole size- Cored
Remarks:
Recorded by J_Spencer (Geologist)  Recorded by _L. Smith
Lithology 8| Recording speed 20 ft/min Depth
Q -~ ‘i’
. ' Y 3]
=1 Gamma SP Res Density bl
400-405 gy sandstone
405-410 "
410-415 gy-gn sandstone and siltstone
415-420 cbncs siltstone
40
450+
-
k604140
7o
1480
4901150
500
-
5104
152 0
,‘"6'\1
530
540
550
Hi7e
560
5704
4
580
590“r—|8(,
-1
600

138



406 ft

s & C o = @]
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&) O @] Z o O < O o — o & ] O @] Q P o < (@] C
= N 2 < 0 0 N~ @ o o = N " < H - ~ el o)) &)

e (R R T W

e 4221550

1t

McKenzie

County
Drilled depth:

ND

Date 9-7-77 State.
98W. Sec._14 , Tract NW NW NW

tHole size 5 1/8

Map Arnegard 1 NW

R

2

ion T.151N.

No

. Cored

in

120 ft FNL

]

ill pipe.

)

L Smith

(

eologist Recorded by

G

17 ft/min

Res

4

it

TC

foryy Py
oY

oy

PP PR ERy

bye

%

a.u..n_,.ﬂ % ,f

,E

and grsvel

gravel

139

Lithology

oarse sandstone

and gravel

"
"

"
"
"
"

"

MK-61

Hole no-
Elev 2030 ft \ocat

Measured 45 ft FWL

Logged through dr

Remarks

Recorded by J. Spencer

coarse sandstone and gravel

ox sandstone and gravel
coarse sandstone

"
"
ox coarse sandstone

ox sandstone
ox sandstone
n

ox sandstone
"
"

no sample

no sample

till

5-10

10-15
25-30
30-35
35-40
40-~45
45~50
50-55
55-60

0-5

15-20
20-25
60-65
65-70
70-75
75-80
80-85
85-90
90-95

cosrse sandstone

95-100
100-105

105-110 coarse sandstone

110-115

115-120 med-coarse quartz sandstone
120~125 coarse sandstone to fine

130-135 1lignite and

125-130
135-140

140-145

145-150
150-155

cbncs frsgs

180-185 gy sandstone and clsystone and
185-190 gy claystone

160-165 gy siltstone

155-160
165-170
170-175
175-180

190-195 gy siltstone and claystone
195-200 gy sandstone snd claystone
N




County:
Drilled depth:

State:
Cored.

Trocf.

)

L. Smith

Date-
Sec.
ize:

Hole s
Recorded by:

)

(continued)
Map:

Location:

MK-61

Recorded by J. Spencer (Geologist

Remarks:

Hole no:
Elev-
Measured:
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Hole no:_ MK-62 Map: Date- State.

ND

County

McKenzie

Elev: Location- Sec.

Measured- ,

, Tract____
Cored

Hole size-

Drilled depth:

Remarks. Not drilled.

Recorded by J. Spencer (Geologist) Recorded by _L Smith

Lithology Recording speed.

Strip log

Gamma SP Res

Density

Depth

Feet
Meters

141

30+
10
40
504
60
120

704

80j

100430

I3O""4O

450




Hole no:_ MK-63 Map: _Arnegard 2 NW Date 8-29-775tqate._ ND County _McKenzie
Elev._2386 fr Location. _T.151N, R,100W.Sec. _21 , Tract_SE SE SE pDriiled depth _ 500 ft

Measured: 15 ft FEL 300 ft FSL Hole size 5 1/8 in.Cored No

Remarks
Recorded by J. Spencer (Geologist)  Recorded by _L Smith

stecording speed: 20 ft/min

o ., ~ . Depth
Lithology < amna Sp Res Density P
a TC=3 1 mv/div. .5 Q/div. TC=1 i
- . Q
= . o | -«
» 10 cps/div. .3 Keps/div. w | 2
L B e g = . .
e .
0-5 80il and siltstone
5-10 ox sandstone and siltstone
10~-15 ox sandstone and gravel
15-20 ox siltstone and sandstone and
gravel
20~25 ox siltstone
25-30 ox sandstone and claystone
30~35 lignite and ox siltstone

35-40 gy siltstone

40~45 "

45-50 gy siltstone and yel-brn sandy
claystone

50-55 gy silty claystone

55-60 gy silty bentonitic claystone

60-65 lignite and gy siltstone

65-70 gy claystone and cbncs siltstona

70-75 cbncs siltstone and yel-gy
siltatone

75-80 yel-gy to gn-gy siltstone

80-85 gy sandstone

85-90 "

90-95 "

95-100 gy aandstone and cbncs
siltstone

100-105 bl-gy sandstone

105-110 gy sandstone

110-115 calc sandstone and gy sandstone

115-120 gy sandstone and calc siltatone

120-125 gy sandstone

125-130 gy sandstone and clayey
sandstone

130-135 gy sandstone and claystone and
cbncs frags
135-140 gy sandstone
140-145 "
145-150 "
150-155 "
155-160 "
160-165 "
165-170 "
170~175 "
175-180 "
180-185 "
185-190 "
190-195 " .
195-200 » o
]

i




(continued)

Hole no:_MK-63 Map: Date: State- County:
Elev: Location: Sec. , Tract Drilied depth:
Measured: , Hole size- Cored-

Remarks-

Recorded by-J. Spencer (Geologist) Recorded by:_L. Smith

Depth

log

Recording speed: 20 ft/min

Lithology

200~205 gy sandstone

205-210 "

210-215 gy claystone and sandstone

215-220 gn-gy sandy claystone

220-225 gy sandy claystone

225-230 no sample

230-235 gy clayatone

235-240 lignite

240-245 gy sandstone

245-250 brn-gy silty claystone

250-255 lignite and gy sandstone and
claystone

255-260 1lignite and gy claystone

260-265 1lignite and gy silty clayatone

265-270 gy siltstone

270~275 gy silty sandstone

275-280 gy clayey siltatone

280-285 gy siltstone

285-290 1lignite and gy siltatone

290-295 no sample

295-300 gy siltstone

300~305 brn-gy siltstone

305-310 gn-gy siltstone and claystone

310-315 "

315-320 lignite

320-325 no sample

325~330 no sample

330-335 gn-gy siltstone

335-340 gy-brn silty claystone

340-345 gn-gy limestone and gy claystome [~

345-350 gn-gy sandy claystone

350-355 gn-gy to gy sandy claystone

355-360 gy siltstone

360-365 gy siltstone and cbncs frags

365-370 1lignite and gy siltstone

370-375 yel-gy siltstome

375-380 gy sandstone

380-385 "

385-390 gy sandstone, limestone and
calc siltstone

390-395 gn-gy ailtatone and aandstone

395-400 gy cbncs siltstone

[N

il

!




(continued)

Hole no:_MK-63 Map: Date- State: County:
Elev: Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored:
Remarks
Recorded by J. Spencer (Geologist) Recorded by:_L Smith
o . Depth
: ¢ | Recording speed 20 ft/min
Lithology R T
- f @ @
=1 Gamma SP Res Density bl I
400-405 gn-gy claystone and gy siltstone b= ]
405-410 go-gy siltstone [ ]
410-415 go-gy siltstone and bentonite |~}
415-420 gy cbncs sandy siltstone "___": -
420-425 gy siltstone :‘_::
425-430 cbncs siltstone iy
430-435 dk-brao-gy siltstone and iy
claystona e
435-440 go-gy siltstone and sandstone Wy 130
440~445 gy sandstone =
445-450 gy sandy claystone e
450-455 gy sandstone =
455~460 1lignite and 1t-gn-gy clayey e -
sandstone s
460-465 gy sandstoune
465-470 " -
&470-475 "
475-480 go-gy siltstone
480-485 "
485-490 go-gy claystooe and cbacs
frags
490-495 140
495-500 0o sample
150
520
1*!60
5304
5401
550
Ti7o
560
570+
<+
580
5904180
600-

144



Hole no.-MK-64 Mgp:Alexander 1 NW Date 8-28-77State: ND County:__McKenzie
Elev._2080 ft ocation: T-151N., R.101W.gec 18 trgct NW NW NW prijjed depth: 120" ft
Measured 70 ft FWL 100 ft FNL pole size: 5 1/8 in, Cored: _ No
Remarks: Hole caving, no log rum.
Recorded by J. Spencer (Geologist)  Recorded by._L Smith
: 3 Recording speed: Depth
Lithology N —
= , > 5
Z1{ Gamma SP Res Density bl I
04-0
0-5 ox till
5~10 " -
10-15 "
15-20  ox till and silty claystone 104
20-25 ox coarse sandstone |
25-30 ox sandstone and siltstone r—-
30-35 gravel 204
35-40 ox claystone and gravel
40-45 ox claystone and sandstome -
45-50 ox claystone and siltstone
50-55 gy-brn siltstone 304
55-60 gy silty claystone 10
60-65 gy siltstone -1
65-70 "
70-75 gn-gy silty claystone 404
75-80 bl-gy claystone _
80-85 pea gravel
85-90 * -
90-95 " 50
95-100 coarse gravel -
100-105 "
105-110 " 60
110-115 "
115-120 " 420
704
0
8 B
90+
100430
HOH
-+
1204
|30"...4O
1404
150
.
160
150
1704
180+
-
1904
-60
N

145




Hole no._ MK-65 Map _Buford Date 8-24-7731qte ND County _McKenzie
Elev._ 2120 £t Location. _T.151N, R.103W Sec 19 Tract_NE NE NE Drilled depth: _ 401 ff

Measured 25 ft FEL 230 ft FNL wgle size 5 1/8 in. cored No

Remarks
Recorded by J_Spencer (Geologist)  Recorded by _L Smith
necording speed: 20 ft/min Depth
o . R
Lithology R (Gamma SP Res Density
a TC=4 1 mv/div. .5 Q/div. TC=1 =1
z &
& . : ey
10 cps/diy. .3 Keps/div. 1=
| ' [ P O ST TS T
. RS S R i, id 4 o
0-5 ox till + .
5-10 ':
10-15 ! Tel
15-20 " OJ
20-25 " |
25-30 "
30-35 " 204
35-40 "
40-45 gy sandstone and claystone .
45-50 gy claystone and ox claystone 30
50-55 gy calc siltstone k ,..‘_
55-60 calc brn-gy siltstone .
60-65 calc brn-gy siltstone
65-70 " 4C
70-75 cale lt-gy claystone and
siltstone -
75-80 gy siltstone and brn claystone "
80-85 gy siltstone SCH
85-90 lignite and gy siltstone |
90-95 no sample
95-100 gy siltstone and cbncs gy G -
claystone (
100-105 dk-gy claystone —~+or
105-110 1lt-gy silty claystone
110-115 1lt-gy-brn clayey siltstone 70~
115-120 1t-gy siltstone and brn =
claystone
120-125 1lignite and siltstone and R
claystone -
125-130 gy siltstone and clsystone -
130-135 dk-gy claystone and cbncs frags
135-140 gy siltstone and calc zones 90
140-145 calc gy siltstone and claystone .
145-150 gy clayey siltstone . 7
150-155 1lignite and gy clayey siltstone 1()“_3'1)
155-160 gy claystone g )
160~165 brn claystone
165-170 "
170-175 gy claystone Ll 1O
175-180 brn cbnes claystone R
180-185 1lt-gy silty claystone and cbancs ‘SR T
frags and calc siltstone _‘M.__'"‘o ’ b - b el
185~190 calc siltstone and claystone L uiakac laval - . 120+
190~195 1lt-red-brn clay -
195-200 lignite and 1lt-brn-gy silty
claystone ‘30‘_40
nadin 1404
L — -
T — 160
— .
F— -
g 160
¢ -
5 170
1801
190) 4
T60
N
pPOoO-




Hole no:

Eley:

MK-65 (cor}ﬁoigzued)

Date State.

4

County:

Location-

Sec. , Tract

Measured: ,

Remarks -
Recorded by J. Spencer (Geologist)

Hole size: Cored.

Dritled depth:

Recorded by _L. Smith

Lithology

iog

Strip

20 ft/min

Recording speed

Gamma SP

Res

Density

Depth

Feet

Meters

200-205
205-210
210-215
215-220
220-225
225-230
230-235
235-240
240-245
245-250
250-255
255-260
260-265
265-270
270-275
275-280
280-285
285-290
290-295
295-300
300-305
305-310
310-315
315-320
320-325
325-330
330-335
335-340
340~345
345-350
350-355
355-360
360-365
365-370
370-375
375-380

380-385
385-390
390-395
395-400

no sample
bro siltstone
tr= sz=iszooe and claystooe
gy clayey siltstone
silty gy claystone and cbncs frag
dk-gy-brn silty clayatone
dk-gy claystone and cbncs frags
brn claystone and siltstone
gy silty clayatone
lt-gy-brn ailty clayatone
lignite and gy cbncs claystone
cbnes claystone
bro claystone
lignite
gy-brn cbncs claystone
no sample
lt-brn clayey afltatone
lt~brn-gy ailty claystone
lt-brn-gy ailtstone
brn cbnes clay and siltatome
gy sandy claystone

"

1t-gy-brn claystona

1t-gy-brn silty claystone

It-brn silty clayatone

1t-brn-gy ailtatone and clayatoune
w

1t-gy sandstone and brn claystone
gy siltscone
"

gy siltstone and brn claystone
"

calc gy siltstone
lt-red-gy silty claystone

med-red-gy claystone and ailtatone -

1t-gy-brn silty claystone and
cbncs claystone

lignite and claystone

lignite

no sample
I

i

i

Py

i

it

HE

Iy
t

s
9811

:

il
iz

<L‘ tite
Tt

-

70

—80

90

.
100

i

“L~hfu




Hole no:

Measured 100 ft FEL , 5 ft FSL

Remarks
Recorded by-J._Spencer (Geologist)

Date 9-6-77State

MK-66 Map _Arnegard 1 NW
Elev. 2010 ft | ocation. T.152N., R.98W. Sec. 10

, Tract SE SE SE Drilled depth.

Hole size 5 1/8 in. Cored

Recorded by _L Smith

Lithology

itecording speed: 20 ft/min

log

.5 Q/div.

1 mv/div.

Depth

.3 Kcps/div.

0-5
5~10
10-15
15-20
20-25
25-30
30-35
35-40
40~45
45-50
50-55

55-60
60~65
65~70

70-75
75-80

80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125

125-130
130-135
135-140
140~145
145-150
150-155
155~160

160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

clinker
clinker and gy clayey siltstone
ox gy silty claystone
cbncs clayey sandstone
cbncs sandstone
gy sandstone and cbncs claystone
ox sandstone and lignite
sandstone and lignite

"

gy sandstone and siltstone

gy siltstone and claystons and
lignite

gn~gy sandstone and cbncs frags

gy siltstone

gy claystone and gn-gy siltstone
and bentonite

gy silty claystone

cbncs siltstone and claystone
and lignite

gy clayey sandstone

gy sandetone

gy claystone and siltstone

gy siltstone

gy sandstone
"

"
"

gy very fine sandstone to
siltstone
gn~gy sandstone
Ry sandstone and gn-gy siltstone
gy claystone and cbncs claystone
1t-brn-gy siltstone
lt-brn-gy sandstone
gy sandstone snd bentonite
gy silty claystone and calc
siltstone
sandstone and gy siltetone
"

dk-gy~brn claystone
gy sandstone
"

"
"

gy sandstone and claystone

T20




(continued)
MK-66

Hole no: Map: Date State. County:

Elev: Location: Sec. , Tract Orilled depth.

Measured: , Hole size:_~ Cored.

Remarks:

Recorded by-J. Spencer (Geologist) _ Recorded by._L. Smith
g Depth

Lithology S| Recording speed- 20 ft/min P

| Gamma SP Density g3

1
bd

200~205 gy sandstone and claystone

205-210 gy sandstone
210-215 "

1
B
pats

,
14
1

215-220 gy silty claystome

220~225 cbncs siltatome

225-230 gy siltstone

230-235 gy sandstone and siltstone

EAE

235-240 gy sandstone

240-245 gy sandstone and limestone
245~-250 gy claystome and lignite

250~255 claystone and lignite
255-260 1lignite and gy claystone
260-265 1lignite and claystone

265-270 gy claystone
270-275 1t-gy siltstone and lignite

275-280 lignite and 1t-brn-gy siltstone

280-285 gy sandstone and cbncs fregs

285-290 gy siltstone

290-295 gn-gy siltstone and cbncs frags
”

295-300

[HHHHE

TFio0

36040

149



McKenzie

County
illed depth

ND

9-6-77 State.

Date
Sec 32

Map- _Arnegard 2 NW

Hole no._MK-67

600_ft

Dr

TractNW NE NW

y

99w

R

T,152N,

ion:

Locat

ft

Measured 1350 ft F

Elev:

No

5 1/8 in. Cored.

Hole size

1lid 503-527 ft

1

WL, 350 ft FNL

inva

SP log

Remarks-

L Smith

Recorded by

pencer {Geologist)

S

Recorded by J
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County:
Drilled depth:

State.
Cored.

, Tract

L _Smith

Date
Sec.

Hole size:
Recorded by

Map-
cer (Geologist)

(continued)

Location

MK-67

Hole no-

Elev:

Measured:
Remarks:

Recorded by J._Spen
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County
Drilled depth

State
Cored

, Tract

Smith

Date
Sec

Hole size
corded by _L.

Re

)

(continued)
Map

Location

MK-67

Recorded by J Spencer (Geologist

Remarks

Hole no
Eley
Measured-
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Hole no _ MK-68 Map:_Alexander 1 NW pate 8-23-T754gte._ ND County _McKenzie

Elev:_2246 ft | ocations T-152N, R.102W. gec 15 TractSE SE SE_ prilled depth: 460 ft
Meosured'60 ft FEL , 10 ft FSL Hole size 5 1/8 in. Cored. No
Remarks. 1st log run 0-379 ft, 2nd log run 220-450 ft. (see page 155)
Recorded by J. Spencer (Geologist) Recorded by _L. Smith
swecording speed: 20 ft/min Depth
o N
. 3 sanmma SP Res Density
Lithology o TC=3 2 mv/div. .5 Q/div. TC=1 -1 ¢
= . i I
® 15 cps/diy, .3 Keps/div., L=
ct N N s L fﬂﬁutﬂiﬂﬁ— 0
T i R R
0-5 yel gravel and sandstone Hasap it
5-10 yel sandstone Bt
10-15 yel siltstone R
15-20 yel siltstone and claystone, :3:
cbnes claystone and lignite [ Pabas
20-25 ox claystone and gy claystone
25-30 siltstone
30-35 brn clsystone and cbnes frags
35-40 brn sandstone and siltstone and
claystone
40-45 yel-brn silty clsystone i
45-50 gy claystone and siltstone
50-55 "

55-60 gy silty claystone

60-65 gy sandstone and claystone
65-70 gy claystone

70-75 "

75-80 gy silty claystone

80-85 "

85-90 lignite and gy claystone
90-95 gy silty claystone

95-100 cbncs claystone

100-105 gy claystone and cbncs claystone
105-110 gy claystone and dk-gy claystone

110-115 gy claystone

115-120 gy siltstone and claystone

120-125 gy silty claystone

125-130 gy clayey siltatone

130-135 gy sandstone and clayey siltstone
135-140 gy claystone and sandstone
140-145 gy sandstone

145-150 "

150-155 "

155-160 claystone and conc

160-165 "

165-170 no sample

170-175 1lignite and siltstone

HEER T

175-180 no sample

180-185 gy siltstone

It

185-190 gy claystone
190-195 gy silty claystone

i
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K]

195-200

RN
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(continued)

Hole no. MK 68 Map: Date State. County:
Elev: Location: Sec. , Tract Drilled depth:
Measured" , Hole size "Cored.

Remarks _1st log run
Recorded by J Spencer (Geologist)  Recorded by _L Smith

2 Recordi 4 20 ft/mi Depth
Lithology < ecording speed: min -
=| Gamma SP Res Density @ §

200-205 gy claystone and cbancs frags

205-210 gy silty claystone and lignite

210-215 calc siltstone

215-220 claystone

220-225 gy claystone

225-230 ox claystone

230-235 no sample

235-240 brn-gy silty claystone

240-245 lignite and gy clsyey siltstone

245-250 sandstone -

250-255 lignite and gy sandstone and
siltstone

255-260 1lignite and gy sandstone and
conc

260-265 gy-brn sandy clsystone

265-270 1t-gy sandy claystone

270-275 gy silty claystone

275-280 1lignite and brn siltstone and

claystone
2B80-285 gy silty claystone
285-290 "
290-295 "

295-300 gy sandy claystone

300-305 sandstone

305-310 "

310-315 "

315-320 brn-gy claystone

320-325 "

325-330 "

335-335 silty clsystone

335-340 "

340-345 1lignite and silty clsystone
345-350 gy claystone

350-355 gn clsystone

355-360 gy sandy claystone

360-365 gy sandstone and claystone
365-370 gy claystone and cbncs frags
370-375 "

375-380 gy-brn clayey siltstone

aron }
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Soreerefaips
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b
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(continued)

Hole no:___ MK-68 Map- Date State. County:

Elev: Location: Sec , Tract Drilled depth

Measured- y Hole size- Cored

Remarks: 2nd lOg run

Recorded by J._Spencer (Geologist) Recorded by _L. Smith
. tecording speed: 20 ft/min Depth

Lithology o samra sk Res Density ep

e TCc=3 ‘ TC=1 .7
® 15 cps/div. .3 Keps/div. _Lq:_ 2

220-225
225-230
230-235
235-240
240-245
245-250
250-255

255-260

260~265
265-270
270-275
275-280

280-285
285-290
290-295
295-300
300-~305
305-310
310-315
315-320
320-325
325-330
335-335
335-340
340-345
345-350
350-355
355-360
360-365
365~-370
370-375
375-380
380-385
385-390

390-395
395-400

gy claystone

ox claystone

no sample

brn-gy silty claystone

lignite and gy clayey siltstone

sandstone

lignite and gy sandstone and
siltstone

lignite and gy sandstone and
conc

gy-brn sandy claystone

lt-gy sandy claystone

gy silty claystone

lignite and brn siltstone and
claystone

gy silty claystone

n

"

gy sandy claystone

sandstone
”

brn-gy claystone
"

silty claystone

"

lignite and silty claystone

gy claystone

gn claystone

gy sandy claystone

gy sandstone and claystone

gy claystone and cbncs frags
"

gy-brn clayey siltstone

gy claystone

lignite and gy claystone and
sandstone

no sample
”"
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(continued)

Hole no.__ MK-68 Map: Date- _State.
Elev: Location: Sec. , Tract
Measured: , Hole size: Cored-

Remarks: 2nd log run

Drilled depth:

Recorded by-J. Spencer {(Geologist) _ Recorded by _L Smith

i g i 20 ft/mi
[_|1h0|ogy S| Recording speed min
},E, Gamma SP

Depth

Feet
Meters

400-405 no sample

405-410 lignite

410-415 no sample

415-420 1lignite and claystone
420-425 claystone

425-430 lignite and clsystons
430-435 brn claystone

435-440 brn siltstone

440~-445 gy-brn silty claystone-
445-450 lignite and gy silty claystone
450-455 gy silty claystone

455~460 no sampls
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Elev:_2248 ft location T.152 N., R.103WSec. 34 Tract_SE_SE SE Drilled depth 480 ft

Measured 3 ft FEL =~ 20 ft FSL Hole size 3 1/81n. coreq No

Remarks-

Recorded by J. Spencer (Geologist) Recorded by _L Smith

[ tecording speed: 20 ft/min

. 3y UL AL Sk Res Density Jepth
Lithology ! TC=3 . :
o = 1 mv/div. .5 Q/div. TC=1 .
= | Cl I
%] )
‘ .3 Keps/div. “ | =
0-5 yel-brn sandstone 010
5-10 " ]
10-15 "
15-20 " |O._1
20-25 "
25-30 h -1
30-35 yel-brn sandy claystone
35-40 yel-brn clayey sandstone 204
40~45 yel-brn sandstone _J
45-50 "
50-55 "
55-60 " 30 Ll(‘
N-65 " B s
5-70 sandstone
70-75 " 40
75-80 "
80-85 " =1
85-90 " -~ L
90-95 u S0
95~-100 " _
100-105 "
105~110 gravel 60+
110-115 "
115-120 sandstone and claystone —LQQ
120-125 gravel and coarse sandstone
125-130 pea gravel and coarse sandstone 704
and gy claystone B
130-135 ox claystone and gy claystone
and sandstone 80
135-140 gy claystone -
140-145 gn~brn claystone and lignite ~
145-150 gy claystone
150-155 " 904
155~-160 "
160-165 1t to brn-gy clayatone 1
165-170 gy claystonc and lignite IOO—J’?)O
170-175 dk-gy claystone and cbncs
inclusions =
175-180
180-185 " 110
185-190 "
190-195 1t-gn-gy claystone and cbncs T
claystone
195-200 gn-gy claystone 120+
140+
150
-
160
F50
.
1704
.
80 4=
.
1904
N 160

200~



(continued)

Hole no.__ MK-69 Map Date Stote County-
Elev Location Sec , Tract Drilled depth-
Measured- , Hole size- Cored:

Remarks

Recorded by J. Spencer (Geologist) Recorded by._L Smith

o> B .
Lithology 8| Recording speed 20 ft/min

Gamma SP Res Density

Depth
13

200-205 gy and brn claystone
205-210 brn silty claystone and lignite
210-215 gy claystone and cbncs frags

215-220 1lignite and brn silty claystone
220-225 dk-gy-brn silty claystone
225-230 "

230-235 1iignite and brn silty claystone

235-240 brn claystone
240-245 "

245-250 "

250-255 gy claystone and lt-yel-bra

siltstone
255-260 gy claystone
260-265 "

265-270 1t-gy-brn claystone
270-275 1t-gy-brn claystone, cbncs frags

275-280 brn claystone

280-285 lignite and brn claystone
285-290 brn chncs claystone
290-295 1ignite and claystone
295-300 1t-brn claystone

300-305 no sample

305-310 gy claystone

310-315 gy siltstone and claystone -
315-320 1lt-gy-brn claystone and siltstone

320-325 sandstone and siltstone
325-330 sandstone and gy silty claystone
330-335 sandstone and cbnes claystone

335-340 aandstone

340-345 sandstone with calc zone .
345-350 calc sandstone

350-355 sandstone

355-360 gy med sandstone

360-365 fine gy sandstone

365-370 fine gy sandstone and lignite
370-375 med sandstone

375-380 fine sandatone
380-385 1lignite and fine sandstone
385-390 1lignite and med-gy sandstone

390-395 med-gy snd yel-gy sandstone
395-400 cbnecs siltstona and claystona

0

1o

120




(continued)

Hole nor__ MK-69 Map- Date- State. County
Elev: Location: Sec. , Tract Drilled depth:
Measurea: , Hole size. Cored.

Remarks-

Recorded by J_Spencer (Geologist)

Recorded by _L. Smith

405-410 lignite and 1t-bru-gy siltstone |- : —

 410-415 brn to gy cbncs silty claystone
615~420 1t-brm cbncs silty claystone
420-425 1lt-brn-gy silty claystone
425~430 brm claystone snd siltstone and

sandstone
430-435 no sample
435-440 bra claystoune

”

440-445

445-450 "
450-455 "
455-460 "

460-465 1t-gy-brn claystone
465-470 bra silty claystone
470-475 1t-gy silty claystone
475-480 1t-gy claystoune

g i : i Depth
Lithology 2| Recording sp'eed 20 ft/min _
| Gamma sP Res Density g3
400-605 brn siltstone -

4140

qri Cu

170

K90-4180

159



Hole no:_MK-70 Mop Williston & SW  pare 8-23-Tdiqpe  ND County:_McKenzie
Elev- 2096 ft Location T. 153N. , R.101W.Sec 24 , Tract NW NW NW Driiled depth 400 ft
Measured- 50 ft FWL 18 ft FNL Hole size 5 1/81in. Cored. No
Remarks Elevation by altimeter.
Recorded by J. Spencer (Geclogist) Recorded by _L_Smith
R .cording speed: 20 ft/min Depth
o 1 .
Lithology ©° Liamna SP Res Density
o TC=3 1 mv/div. .5 Q/div. TC=1 |-
z o 5
-~ @ -~
. . I3
» 15 cps/div. 3 Keps/div., > | =
i = O~0
0-5 brn-gy clayey siltstone F
5-10 yel-brn siltstone i
10-15 brn claystone and lignite
15-20 brn claystone 10
20-25 " N
25-30 " -
30-35 gy claystone =
35-40 " 20
40-45 " —
45-50 "
50-55 ” 30
55-60 " 10
60-65 " I
65-70 "
70-75 lignite and brn claystone and 404
siltstone =
75-80 brn claystone snd siltstone
80-85 gy silty claystone a0
85-90 gy clayey siltstone
90-95 lignite and gy clayey siltstone -
95-100 gy claystone
100-105 brn claystone 60'{
105-110 gy to lt-brn claystone 1A
110-115 1t-gy silty claystone =20
115-120 lct-brn-gy silty claystone 70
120-125 gy silty claystone and conc
125-130 gy claystone and siltstone -
130-135 1ignite and gy claystone
135-140 gy claystone 80
140-145 brn claystone and cbncs frags B
145-150 gy claystone
150-155 "
155-160 gy silty claystone 90
160-165 " -
165-170 1lignite and gy silty claystone 30
170-175 gy silty claystone 1004
175-180 1lignite and dk—gy-brn claystone {"—
180-185 1lignite and dk-gy silty .
claystone 1101
185-190 brn cbncs claystone
190-195 1lignite and brn cbncs claystone 3
195-200 brn cbncs claystone
120
1301 40
i
140
150
—
160
{'50
170
180+
190
.
. 60




(continued)

Hole no: MK-70 Map Date- State. County:
Elev- Location- Sec. , Tract Drilled depth:
Measured: ) Hole size. Cored
Remarks:
Recorded by J. Spencer (Geologist) Recorded by _L. Smith
Lithology 3| Recording speed 20 ft/min Depth
=1 Gamma SP Res Density il I

200-205 1lignite and lt-gy claystone
205-210 gy claystone

210-215 "

215-220 brn claystone

220-225 no sample

225-230 brn silty claystone

230-235 1t-brn-gy silty claystone
235-240 1t-brn to gy siltstome

240-245 gy claystone and limey zome
245-250 gy claystone

250-255 gy silty claystone

255-260 gy claystone and siltstone
260-265 1lignite and gy siltstone

265-270 bl siltstone

270-275 "

275-280 lt-brn-gy silty claystome
280-285 gn~claystone

285-290 "

290-295 1ignite and gn claystone

295-300 gy silty clayatone

300-305 brn-gy cbncs claystone

205-310 gy claystone

310-315 bron-gy silty claystone

315-320 gy silty claystons snd limestons
320-325 1lignite and lt-gy silty claystone
325~330 no sample

330-335 gy siltstone
335-340 gy clayey siltstone
340-345 no sample

345-350 "

350-355 "

355-360 "

360-365 "
365-370 "
370-375 " [ -
375-380 1lignite and gy siltstone and shell]
380-385 bro si{ltstone
385-390 gy claystone

390-395 "

395-400 gy and brn claystone
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